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Wallenpaupack Area School District Curriculum 
COURSE:   Calculus II GRADE/S:      12 
UNIT 1: Calculus Review Topics  TIMEFRAME: ≈8 classes 

 
PA COMMON CORE/NATIONAL STANDARDS: 
 
*This course starts with a quick review of most content learned in AP Calculus AB. Please see that 
curriculum guide for standards and content*  

UNIT OBJECTIVES (SWBATS): 
Students will be able to: 

• Solve problems involving differential calculus and integration up through U-substitution. 
INSTRUCTIONAL STRATEGIES/ACTIVITIES: 

• Direct instruction 
• Group discussion 
• Board work 
• Small group work 

ASSESSMENTS (Diagnostic/Benchmark/Formative/Summative): 
• Warm-ups 
• Informal observations 
• Quiz 
• Test 

DIFFERENTIATED INSTRUCTION (Acceleration/Enrichment): 
• Small group instruction 
• Peer tutoring 
• Math lab opportunities 
• Access to resource room 

 
*Differentiated instruction will vary based upon students’ IEP/GIEP 

RESOURCES (Technology Based Resources, Text Resources, etc.): 
• Textbook 
• TI 84 Calculators 
• Schoology 

KEY VOCABULARY:  
• Limit 
• L’Hôpital’s Rule 
• Integrals  
• Area under curve 
• Volume 

• Derivatives 
• Max/Min 
• Increase/Decrease 
• Concavity 
• Logarithmic Differentiation 

 

 
  



Wallenpaupack Area School District Curriculum 
COURSE:  Calculus II GRADE/S:      12 
UNIT 2: Parametric and Vector Valued Functions TIMEFRAME: ≈8 classes 

 
PA COMMON CORE/NATIONAL STANDARDS: 
 

CHA-3.G.1 
CHA-3.G.2 
 

CHA-3.G.3 
CHA-6.B.1 

CHA-3.H.1 
FUN-8.A.1 
 

FUN-8.B.1 
FUN-8.B.2 

CHA-6.A.1 

 

UNIT OBJECTIVES (SWBATS): 
Students will be able to: 

• Calculate derivatives of parametric functions. 
• Determine the length of a curve in the plane defined by parametric functions, using a definite 

integral. 
• Calculate derivatives of vector valued functions. 
• Determine a particular solution given a rate vector and initial conditions. 
• Determine values for positions and rates of change in problems involving planar motion. 
• Determine the length of a curve in the plane defined by a function, using a definite integral. 

INSTRUCTIONAL STRATEGIES/ACTIVITIES: 
• Direct instruction 
• Group discussion 
• Board work 
• Small group work 

ASSESSMENTS (Diagnostic/Benchmark/Formative/Summative): 
• Warm-ups 
• Informal observations 
• Quiz 
• Test 

DIFFERENTIATED INSTRUCTION (Acceleration/Enrichment): 
• Small group instruction 
• Peer tutoring 
• Math lab opportunities 
• Access to resource room 

 
*Differentiated instruction will vary based upon students’ IEP/GIEP 

RESOURCES (Technology Based Resources, Text Resources, etc.): 
• Textbook 
• TI 84 Calculators 
• Schoology 

KEY VOCABULARY:   
• Parametric equations • Vector 
• Arc length • Particular-solution 

  
 
 



Wallenpaupack Area School District Curriculum 
COURSE:  Calculus II GRADE/S:      12 
UNIT 3: Advanced Integration TIMEFRAME: ≈9 classes 

 
PA COMMON CORE/NATIONAL STANDARDS: 
 

FUN-6.E.1 
 

FUN-6.F.1 
 

LIM-6.A.1 LIM-6.A.2  
 

UNIT OBJECTIVES (SWBATS): 
Students will be able to: 

• For integrands requiring integration by parts: (a) Determine indefinite integrals. (b) Evaluate 
definite integrals. 

• For integrands requiring partial fraction decomposition: (a) Determine indefinite integrals. (b) 
Evaluate definite integrals. 

• Evaluate an improper integral or determine that the integral diverges. 
INSTRUCTIONAL STRATEGIES/ACTIVITIES: 

• Direct instruction 
• Group discussion 
• Board work 
• Small group work 

ASSESSMENTS (Diagnostic/Benchmark/Formative/Summative): 
• Warm-ups 
• Informal observations 
• Quiz 
• Test 

DIFFERENTIATED INSTRUCTION (Acceleration/Enrichment): 
• Small group instruction 
• Peer tutoring 
• Math lab opportunities 
• Access to resource room 

 
*Differentiated instruction will vary based upon students’ IEP/GIEP 

RESOURCES (Technology Based Resources, Text Resources, etc.): 
• Textbook 
• TI 84 Calculators 
• Schoology 

KEY VOCABULARY:   
• Integration by parts 
• Linear partial fractions 
• Definite vs Indefinite  

• Improper integrals 
• Convergence 
• Divergence 

  
 
 
 
 



Wallenpaupack Area School District Curriculum 
COURSE:  Calculus II GRADE/S:      12 
UNIT 4: Sequences and Series TIMEFRAME: ≈12 classes 

 
PA COMMON CORE/NATIONAL STANDARDS: 
 

LIM-7.A.1 
LIM-7.A.2 
LIM-7.A.3 
 

LIM-7.A.4 
LIM-7.A.5 
LIM-7.A.6 
 

LIM-7.A.7 
LIM-7.A.8 
LIM-7.A.9 
 

LIM-7.A.10 
LIM-7.A.11 
LIM-7.A.12 

LIM-7.A.13 
LIM-7.A.14 
LIM-7.B.1 

 

UNIT OBJECTIVES (SWBATS): 
Students will be able to: 

• Determine whether a series converges or diverges. 
• Approximate the sum of a series.  

INSTRUCTIONAL STRATEGIES/ACTIVITIES: 
• Direct instruction 
• Group discussion 
• Board work 
• Small group work 

ASSESSMENTS (Diagnostic/Benchmark/Formative/Summative): 
• Warm-ups 
• Informal observations 
• Quiz 
• Test 

DIFFERENTIATED INSTRUCTION (Acceleration/Enrichment): 
• Small group instruction 
• Peer tutoring 
• Math lab opportunities 
• Access to resource room 

 
*Differentiated instruction will vary based upon students’ IEP/GIEP 

RESOURCES (Technology Based Resources, Text Resources, etc.): 
• Textbook 
• TI 84 Calculators 
• Schoology 

KEY VOCABULARY:   
• Sequence 
• Series 
• nth term 
• Convergence 
• Divergence 
• Harmonic series 
• P-series 
• Geometric series 
• Telescoping series 

• nth Term Test 
• Integral Test 
• Comparison Test 
• Alternating Series Test 
• Ratio Test 
• Absolute convergence 
• Conditional convergence 
• Alternating series error bound 

 

 



Wallenpaupack Area School District Curriculum 
COURSE:  Calculus II GRADE/S:      12 
UNIT 5: Taylor Polynomials TIMEFRAME: ≈7 classes 
PA COMMON CORE/NATIONAL STANDARDS: 
 

LIM-8.A.1 
LIM-8.A.2 
LIM-8.B.1 

LIM-8.C.1 
LIM-8.C.2 
LIM-8.D.1 

LIM-8.D.2 
LIM-8.D.3 
LIM-8.D.4 

LIM-8.D.5 
LIM-8.D.6 
LIM-8.E.1 

LIM-8.F.1 
LIM-8.F.2 
LIM-8.G.1 

 

UNIT OBJECTIVES (SWBATS): 
Students will be able to: 

• Represent a function at a point as a Taylor polynomial. 
• Approximate function values using a Taylor polynomial. 
• Determine the error bound associated with a Taylor polynomial approximation. 
• Determine the radius of convergence and interval of convergence of a power series. 
• Represent a function as a Taylor series or a Maclaurin series. 
• Interpret Taylor series and Maclaurin series. 
• Represent a given function as a power series. 

INSTRUCTIONAL STRATEGIES/ACTIVITIES: 
• Direct instruction 
• Group discussion 
• Board work 
• Small group work 

ASSESSMENTS (Diagnostic/Benchmark/Formative/Summative): 
• Warm-ups 
• Informal observations 
• Quiz 
• Test 

DIFFERENTIATED INSTRUCTION (Acceleration/Enrichment): 
• Small group instruction 
• Peer tutoring 
• Math lab opportunities 
• Access to resource room 

*Differentiated instruction will vary based upon students’ IEP/GIEP 
RESOURCES (Technology Based Resources, Text Resources, etc.): 

• Textbook 
• TI 84 Calculators 
• Schoology 

KEY VOCABULARY:   
• Taylor series 
• Taylor polynomial 
• Maclaurin series 
• Maclaurin polynomial 

• Interval of convergence 
• Radius of convergence 
• Power series 
• Error bound 

  
 
 



Wallenpaupack Area School District Curriculum 
COURSE:  Calculus II GRADE/S:      12 
UNIT 6: Polar, Euler’s Method, Logistic Growth TIMEFRAME: ≈9 classes 
PA COMMON CORE/NATIONAL STANDARDS: 
 

FUN-3.G.1 
FUN-3.G.2 

CHA-5.D.1 
CHA-5.D.2 

FUN-7.C.4 
FUN-7.H.1 

FUN-7.H.2 
FUN-7.H.3 

FUN-7.H.4 
 

UNIT OBJECTIVES (SWBATS): 
Students will be able to: 

• Calculate the derivatives of functions written in polar coordinates. 
• Calculate areas of regions defined by polar curves using definite integrals. 
• Estimate solutions to differential equations. 
• Interpret the meaning of the logistic growth model in context. 

INSTRUCTIONAL STRATEGIES/ACTIVITIES: 
• Direct instruction 
• Group discussion 
• Board work 
• Small group work 

ASSESSMENTS (Diagnostic/Benchmark/Formative/Summative): 
• Warm-ups 
• Informal observations 
• Quiz 
• Test 

DIFFERENTIATED INSTRUCTION (Acceleration/Enrichment): 
• Small group instruction 
• Peer tutoring 
• Math lab opportunities 
• Access to resource room 

*Differentiated instruction will vary based upon students’ IEP/GIEP 
RESOURCES (Technology Based Resources, Text Resources, etc.): 

• Textbook 
• TI 84 Calculators 
• Schoology 

KEY VOCABULARY:   
• Polar coordinates 
• Polar curves 
• Rectangular-Polar conversion 

• Linear approximations 
• Euler’s Method 
• Logistic growth model 

  
 
 
 
 
 
 



Wallenpaupack Area School District Curriculum  
COURSE:  Calculus II GRADE/S:      12  
UNIT 7: AP Exam Preparation  TIMEFRAME: ≈12 classes  
  
AP Calculus AB Course Framework Standards:  

Big Ideas:  
-Limits  
-Change  
-Analysis of functions  
  

Practices: 
-Implementing mathematical processes 
-Connecting representations 
-Justification 
-Communication and Notation  

  
UNIT OBJECTIVES (SWBATS):  
Students will be able to:  

• Apply knowledge of Calculus.  
INSTRUCTIONAL STRATEGIES/ACTIVITIES:  

• Group discussion  
• Board work  
• Small group work  
• Individual practice   

ASSESSMENTS (Diagnostic/Benchmark/Formative/Summative):  
• Informal observations  
• Memorization Quizzes  
• AP Practice Exams  
• AP Exam Calculus BC in May   

DIFFERENTIATED INSTRUCTION (Acceleration/Enrichment):  
• Small group instruction  
• Peer tutoring  
• Math lab opportunities  
• Access to resource room  

 
        *Differentiated instruction will vary based upon students’ IEP/GIEP  
RESOURCES (Technology Based Resources, Text Resources, etc.):  

• Textbook  
• TI 84 Calculators  
• Schoology  
• AP Classroom 

KEY VOCABULARY:    
• Multiple choice  
• Free response  
• Bald answers  

• Indicate units  
• Explain/justify  

  
  
 
 
 
 
 



INDEX OF STANDARDS: 

CHA- 3.G.1 Methods for calculating derivatives of real-valued functions can be extended to parametric 
functions. 

CHA-3.G.2 

For a curve defined parametrically, the value of dy/dx at a point on the curve is the slope of 
the line tangent to the curve at that point. dy/dx , the slope of the line tangent to a curve 
defined using parametric equations, can be determined by dividing dy/dt by dx/dt , provided 
dx/dt does not equal zero. 

CHA-3.G.3  𝑑𝑑
2𝑦𝑦

𝑑𝑑𝑥𝑥2
can be calculated by dividing 𝑑𝑑

𝑑𝑑𝑑𝑑
(𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

) by 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

. 

CHA-6.B.1 The length of a parametrically defined curve can be calculated using a definite integral. 

CHA-3.H.1 Methods for calculating derivatives of real valued functions can be extended to vector-valued 
functions. 

FUN-8.A.1 Methods for calculating integrals of real-valued functions can be extended to parametric or 
vector-valued functions. 

FUN-8.B.1 Derivatives can be used to determine velocity, speed, and acceleration for a particle moving 
along a curve in the plane defined using parametric or vector-valued functions. 

FUN-8.B.2 

For a particle in planar motion over an interval of time, the definite integral of the velocity 
vector represents the particle’s displacement (net change in position) over the interval of 
time, from which we might determine its position. The definite integral of speed represents 
the particle’s total distance traveled over the interval of time. 

CHA-6.A.1 The length of a planar curve defined by a function can be calculated using a definite integral. 

FUN-6.E.1 Integration by parts is a technique for finding antiderivatives. 

FUN-6.F.1 Some rational functions can be decomposed into sums of ratios of linear, nonrepeating 
factors to which basic integration techniques can be applied. 

LIM-6.A.1 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. 

LIM-6.A.2 Improper integrals can be determined using limits of definite integrals. 

LIM-7.A.1 The nth partial sum is defined as the sum of the first n terms of a series. 

LIM-7.A.2 An infinite series of numbers converges to a real number S (or has sum S), if and only if the 
limit of its sequence of partial sums exists and equals S. 

LIM-7.A.3 A geometric series is a series with a constant ratio between successive terms. 

LIM-7.A.4 
If a is a real number and r is a real number such that |r|< 1 then the geometric series 
∑ 𝑎𝑎𝑟𝑟𝑛𝑛 =  𝑎𝑎

1−𝑟𝑟
∞
𝑛𝑛=0 . 

LIM-7.A.5 The nth term test is a test for divergence of a series. 

LIM-7.A.6 The integral test is a method to determine whether a series converges or diverges. 

LIM-7.A.7 In addition to geometric series, common series of numbers include the harmonic series, the 
alternating harmonic series, and p-series. 

LIM-7.A.8 The comparison test is a method to determine whether a series converges or diverges. 

LIM-7.A.9 The limit comparison test is a method to determine whether a series converges or diverges. 

LIM-7.A.10 The alternating series test is a method to determine whether an alternating series converges. 



LIM-7.A.11 The ratio test is a method to determine whether a series of numbers converges or diverges. 

LIM-7.A.12 A series may be absolutely convergent, conditionally convergent, or divergent. 

LIM-7.A.13 If a series converges absolutely, then it converges. 

LIM-7.A.14 If a series converges absolutely, then any series obtained from it by regrouping or 
rearranging the terms has the same value. 

LIM-7.B.1 
If an alternating series converges by the alternating series test, then the alternating series 
error bound can be used to bound how far a partial sum is from the value of the infinite 
series. 

LIM-8.A.1 
The coefficient of the nth degree term in a Taylor polynomial for a function f centered at 𝑥𝑥 =

𝑎𝑎 𝑖𝑖𝑖𝑖 𝑓𝑓
(𝑛𝑛)(𝑎𝑎)
𝑛𝑛!

. 

LIM-8.A.2 In many cases, as the degree of a Taylor polynomial increases, the nth degree polynomial will 
approach the original function over some interval. 

LIM-8.B.1 Taylor polynomials for a function f centered at x = a can be used to approximate function 
values of f near x = a. 

LIM-8.C.1 The Lagrange error bound can be used to determine a maximum interval for the error of a 
Taylor polynomial approximation to a function. 

LIM-8.C.2 In some situations, the alternating series error bound can be used to bound the error of a 
Taylor polynomial approximation to the value of a function. 

LIM-8.D.1 A power series is a series of the form∑ 𝑎𝑎𝑛𝑛(𝑥𝑥 − 𝑟𝑟)𝑛𝑛∞
𝑛𝑛=0 , where n is a non-negative integer, 

{𝑎𝑎𝑛𝑛} is a sequence of real numbers, and r is a real number. 

LIM-8.D.2 If a power series converges, it either converges at a single point or has an interval of 
convergence. 

LIM-8.D.3 The ratio test can be used to determine the radius of convergence of a power series. 

LIM-8.D.4 
The radius of convergence of a power series can be used to identify an open interval on 
which the series converges, but it is necessary to test both endpoints of the interval to 
determine the interval of convergence. 

LIM-8.D.5 If a power series has a positive radius of convergence, then the power series is the Taylor 
series of the function to which it converges over the open interval. 

LIM-8.D.6 
The radius of convergence of a power series obtained by term-by-term differentiation or 
term by-term integration is the same as the radius of convergence of the original power 
series. 

LIM-8.E.1 A Taylor polynomial for f (x) is a partial sum of the Taylor series for f (x).  

LIM-8.F.1 The Maclaurin series for 1
1−𝑥𝑥

 is a geometric series. 

LIM-8.F.2 The Maclaurin series for sin x, cos x, and ex provides the foundation for constructing the 
Maclaurin series for other functions. 

LIM-8.G.1 
Using a known series, a power series for a given function can be derived using operations 
such as term-by-term differentiation or term-by term integration, and by various methods 
(e.g., algebraic processes, substitutions, or using properties of geometric series). 

FUN-3.G.1 Methods for calculating derivatives of real valued functions can be extended to functions in 
polar coordinates. 



FUN-3.G.2 For a curve given by a polar equation r = f(θ), derivatives of r, x, and y with respect to θ, and 
first and second derivatives of y with respect to x can provide information about the curve. 

CHA-5.D.1 The concept of calculating areas in rectangular coordinates can be extended to polar 
coordinates. 

CHA-5.D.2 Areas of regions bounded by polar curves can be calculated with definite integrals. 

FUN-7.C.4 Euler’s method provides a procedure for approximating a solution to a differential equation 
or a point on a solution curve. 

FUN-7.H.1 
The model for logistic growth that arises from the statement “The rate of change of a 
quantity is jointly proportional to the size of the quantity and the difference between the 
quantity and the carrying capacity” is 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
= 𝑘𝑘𝑘𝑘(𝑎𝑎 − 𝑦𝑦) 

FUN-7.H.2 The logistic differential equation and initial conditions can be interpreted without solving the 
differential equation. 

FUN-7.H.3 
The limiting value (carrying capacity) of a logistic differential equation as the independent 
variable approaches infinity can be determined using the logistic growth model and initial 
conditions. 

FUN-7.H.4 The value of the dependent variable in a logistic differential equation at the point when it is 
changing fastest can be determined using the logistic growth model and initial conditions. 

 


