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AP Calculus
27 Benchmarks
Standard 1: Understand, apply, and communicate strategies and reasoning in the problem solving process 

M.C.1.1 
Explain problems and solutions clearly and using appropriate mathematical vocabulary

M.C.1.2 
Explain the behavior of the graph of a function based on the derivative and the second derivative

M.C.1.3 
Demonstrate how the limit of a function at infinity affects the shape of the graph

M.C.1.4 
Apply concepts of the derivative to optimization problems

M.C.1.5
Explain the relationship between an integral and an area under a curve

M.C.1.6 
Understand area under a curve as displacement or total net change
M.C.1.7 
Apply the concepts of the derivative in Related Rates problems

Standard 2: Understand, apply, and communicate the properties of numbers and operations 
M.C.2.1 
Calculate the derivative of a function using differentiation rules
· Power rule

· Product rule

· Quotient rule

· Chain rule

· Rules for exponential and logarithmic functions

· Rules for inverse functions
M.C.2.2 
Demonstrate the process of implicit differentiation

M.C.2.3 
Know and use the derivatives of trigonometric functions

M.C.2.4 
Use the fundamental theorem of calculus part 2 to evaluate integrals

M.C.2.5 
Use the substitution rule to determine anti-derivatives
M.C.2.6 
Calculate area between curves

M.C.2.7 
Calculate volumes of revolution by disks and cylindrical shells

Standard 3: Understand, apply, and communicate the concepts of geometry

M.C.3.1 
Apply notation of geometric situations to related rates problems

M.C.3.2 
Use regular geometric shapes to approximate the area of irregular shapes

· Riemann sum

· Trapezoidal rule

· Simpson’s rule
· Mid-point rule

Standard 4: Understand, apply, and communicate the concepts of measurement

M.C.4.1 
Numerically analyze the behavior of a function and assess limiting behavior

M.C.4.2 
Explain the concept of derivative as the slope of a tangent line at a given point on the graph of a relation

M.C.4.3 
Explain the concept of derivative as instantaneous rate of change

M.C.4.4 
Explain and apply the concept of mean value, intermediate value, and average value for integrals and derivatives
Standard 5: Understand, apply, and communicate the concepts of statistics and data analysis. 
Standard 6: Understand, apply, and communicate the concepts of probability. 
Standard 7: Understand, apply, and communicate the concepts of algebra. 
M.C.7.1 
Demonstrate a deep understanding of algebraic processes through the application of such skills to calculus problems

M.C.7.2 
Integrate knowledge of transformations to the graphs and equations associated with all functions
· Linear

· Absolute value

· Quadratic

· Exponential

· Trigonometric

· Polynomial

· Rational

· Square root

· Cube root

· Conics 

M.C.7.3 
Apply concepts of domain and range

M.C.7.4 
Analyze problems from the perspectives of numerical, analytical, graphical
M.C.7.5 
Apply knowledge of even and odd functions

M.C.7.6 
Calculate the limit of a function using limit laws

M.C.7.7 
Demonstrate the concept of continuity or discontinuity
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