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The Mathematics Program 
 

Advanced Placement Calculus 2 

Advanced Placement Calculus develops the student’s understanding of the concepts of calculus (functions, graphs, limits, derivatives 
and integrals) and provides experience with its methods and applications.  Many of these applications are for functions in space or 
higher dimensions.  The course encourages the geometric, numerical, analytical, and verbal expression of concepts, results, and 
problems. Appropriate technology, from manipulatives to calculators and application software, should be used regularly for instruction 
and assessment. 
 
Prerequisites 
 
Complete the Calculus AB course with an exam grade of at least four. 
 
Competency Goal 1: 
The learner will demonstrate an understanding of the behavior of functions. 
 
Objectives  
1.01 Demonstrate an understanding of limits. 

a. Calculate limits using the epsilon-delta definition.  
b. Use a graphing calculator to estimate bounds for delta-values for given epsilon-values. 
c. Use both L’Hopital’s Rule and algebraic techniques to evaluate indeterminate forms of limit problems. 
d. Use the limit concept to evaluate Improper Integrals.  

1.02 Identify and demonstrate an understanding of parametric and polar equations. 

a. Sketch the graphs of parametric and polar equations. 
b. Find the intersection points of parametric and polar equations. 
c. Determine the equation of the tangent line to parametric and polar curves. 
d. Find the arc length and area bound by parametric and polar equations. 

1.03 Identify and represent functions by the use of Power Series. 
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a. Apply appropriate convergence tests to various sequences and series. 
b. Develop Taylor and Maclaurin Polynomials for given functions. 
c. Use appropriate remainder theorems to estimate the accuracy of the Taylor, Maclaurin, and Power series developed. 

Competency Goal 2:   
The learner will use vector-valued functions to solve problems. 
  
Objectives  
2.01 Explore and interpret the concept of vectors and the geometry of space. 

a. Develop an understanding of space coordinates and vectors in space. 
b. Use the Dot product and the Cross product to solve problems about vectors. 
c. Determine the equations for lines and planes in space.  
d. Identify Cylindrical and Quadratic Surfaces in space. 
e. Determine the equations of tangent planes and normal lines to those surfaces. 

2.02 Apply Calculus techniques to vector-valued functions. 

a. Find the derivative and the anti-derivative of vector-values functions. 
b. Relate those operations to an understanding of position, velocity and acceleration vectors. 
c. Find the unit tangent vector and the orthogonal vector to various space curves.  
d. Develop and understanding of the concept of curvature in space. 

2.03 Apply standard techniques of Vector Analysis 

a. Identify the characteristics of Vector Fields. 
b. Compute Line Integrals for various motions within a known Vector Field. 
c. Identify Conservative Vector Fields and use them to determine the equation for potential functions. 
d. Use Green’s Theorem to evaluate closed path Line Integrals. 
e. Identify Parametric surfaces and use them to determine Surface Integrals. 
f. Use Guass’s Theorem to determine the Flux across a surface in a Vector Field. 
g. Use Stoke’s Theorem to determine the Curl about a line through a surface in a Vector Filed. 
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Competency Goal 3: 
The learner will apply calculus techniques to functions of several variables. 
 
Objectives  
3.01 Use differentiation to study the characteristics of functions of three or more variables. 

a. Apply the concept of a limit to a function of three or more variables. 
b. Use the limit approach to develop an understanding of partial derivatives. 
c. Apply the partial derivative concept to determine the total differential for a multi-variable function. 
d. Use the chain rule to determine the partial derivative of a function with intermediate variables. 
e. Develop an understanding of the concepts and be able to compute the Gradient and the directional derivative of a multi-variable function. 
f. Find the relative and absolute extrema of functions of several variables. 
g. Use the method of Lagrange Multipliers to optimize functions subject to one or two constraints.  

3.02 Apply standard techniques of multiple integration. 

a. Use double integrals to determine volume, surface area, mass and centroid location for various functions in space 
b. Use polar coordinates, in appropriate cases,  to simplify the above computations. 
c. Perform a Jacobian transformation to simplify the region of integration. 
d. Use triple integrals to perform calculations in space. 
e. Use Cylindrical and Spherical coordinates to simplify some space computations. 
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