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of change as the limit of the average rate of 
change. Interpret a derivative as a rate of 
change in applications, including velocity, 
speed, and acceleration. 

Differentiation 
 
Differentiation 
 
Differential Equations 

Differentiation 
 
Implicit Differentiation 
 

Separation of Variables and 
First Order Linear Differential 
Equations 

C.3.11 Find the velocity and acceleration of a 
particle moving in a straight line. 

Differentiation 
 
Differential Equations 

The Derivative 
 
Separation of Variables and 
First Order Linear Differential 
Equations 

 

C.3.12 Model rates of change, including 
related rates problems. 

Differentiation 
 
Differentiation 
 
Differentiation 
 
Differential Equations 
 
 
Differential Equations 

The Derivative 
 
Differentiation 
 
Implicit Differentiation 
 

Slope Fields, Euler’s Method, 
and Growth and Decay 
 
Separation of Variable and First 
Order Linear Differential 
Equations 

C.4.1 Use rectangle approximations to find 
approximate values of integrals. 

Integration Area, Riemann Sums, and 
Definite Integrals 

C.4.2 Calculate the values of Riemann Sums 
over equal subdivisions using left, right, and 
midpoint evaluation points. 

Integration Area, Riemann Sums, and 
Definite Integrals 

C.4.3 Interpret a definite integral as a limit of 
Riemann Sums. 

Integration Area, Riemann Sums, and 
Definite Integrals 

C.4 Students define integrals using Riemann 
Sums, use the Fundamental Theorem of 
Calculus to find integrals, and use basic 
properties of integrals. They integrate by 
substitution and find approximate integrals. 

C.4.4 Understand the Fundamental Theorem 
of Calculus: Interpret a definite integral of the 
rate of change of a quantity over an interval 
as the change of the quantity over the interval, 
that is the integral with interval [a,b] of f'(x)dx 

Integration 
 
 
Integration 
 

The Fundamental Theorem of 
Calculus 
 
Integration by Substitution and 
Numerical Integration 
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= f(b) - f(a).  
Applications of Integration 
 
 
Applications of Integration 
 
 
Applications of Integration 

 
Area of a Region Between Two 
Curves 
 
Volumes, Arc Lengths, and 
Surfaces 
 
Work, Moments, and Fluids 

C.4.5 Use the Fundamental Theorem of 
Calculus to evaluate definite and indefinite 
integrals and to represent particular 
antiderivatives. Perform analytical and 
graphical analysis of functions so defined. 

Integration 
 
 
Integration 
 
 
Logarithmic, Exponential, 
and Other Transcendental 
Functions 
 
Logarithmic, Exponential, 
and Other Transcendental 
Functions 
 
Applications of Integration 
 
 
Applications of Integration 
 
 
Applications of Integration 

The Fundamental Theorem of 
Calculus 
 
Integration by Substitution and 
Numerical Integration 
 
The Natural Logarithmic 
Function 
 
 
Inverse Trigonometric Functions 
 
 
 
Area of a Region Between Two 
Curves 
 
Volumes, Arc Lengths, and 
Surfaces 
 
Work, Moments, and Fluids 

 

C.4.6 Understand and use these properties of 
definite integrals: Integral with interval [a,b] of 
[f(x) + g(x)]dx = Integral with interval [a,b] of 
f(x)dx + Integral with interval [a,b] of g(x)dx 
Integral with interval [a,b] of k*f(x)dx = k x 
Integral with interval [a,b] of f(x)dx Integral 
with interval [a,b] of f(x)dx = 0 Integral with 
interval [a,b] of f(x)dx = Negative Integral with 

Integration 
 
 
Integration 
 
 
Integration 
 

Area, Riemann Sums, and 
Definite Integrals 
 
The Fundamental Theorem of 
Calculus 
 
Integration by Substitution and 
Numerical Integration 
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interval [a,b] of f(x)dx Integral with interval 
[a,b] of f(x)dx + Integral with interval [a,b] of 
f(x)dx = Integral with interval [a,b] of f(x)dx If 
f(x) less than or equal to g(x) on [a, b], then 
the Integral with interval [a,b] of f(x)dx less 
than or equal to the integral with interval [a,b] 
of g(x)dx. 

 
Logarithmic, Exponential, 
and Other Transcendental 
Functions 
 
Applications of Integration 
 
 
Applications of Integration 
 
 
Applications of Integration  

 

The Logarithmic Function 
 
 
 
Area of a Region Between Two 
Curves 
 
Volumes, Arc Lengths, and 
Surfaces 
 
Work, Moments, and Fluids 

C.4.7 Understand and use integration by 
substitution (or change of variable) to find 
values of integrals. 

Integration 
 
 
Logarithmic, Exponential, 
and Other Transcendental 
Functions 
 
Logarithmic, Exponential, 
and Other Transcendental 
Functions 
 
Logarithmic, Exponential, 
and Other Transcendental 
Functions 
 
Logarithmic, Exponential, 
and Other Transcendental 
Functions 

Integration by Substitution and 
Numerical Integration 
 
The Natural Logarithmic 
Function 
 
 
Inverse Functions and 
Exponential Functions 
 
 
Inverse Trigonometric Functions 
 
 
 
Hyperbolic Functions 

 

C.4.8 Understand and use Riemann Sums, 
the Trapezoidal Rule, and technology to 
approximate definite integrals of functions 
represented algebraically, geometrically, and 
by tables of values. 

Integration 
 
 
Integration 

Area, Riemann Sums, and 
Definite Integrals 
 
Integration by Substitution and 
Numerical Integration 

C.5 Students find velocity functions and position 
functions from their derivatives, solve separable 

C.5.1 Find specific antiderivatives using initial 
conditions, including finding velocity functions 

Integration 
 

Anitderivatives and Indefinite 
Integration 
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from acceleration functions, finding position 
functions from velocity functions, and 
applications to motion along a line. 

 
Differential Equations 
 
 
Differential Equations 

 
Slope Fields, Euler’s Method, 
and Growth and Decay 
 
Separation of Variable and First 
Order Linear Differential 
Equations 

C.5.2 Solve separable differential equations 
and use them in modeling. 

Differential Equations 
 
 
Differential Equations 

Slope Fields, Euler’s Method, 
and Growth and Decay 
 
Separation of Variable and First 
Order Linear Differential 
Equations 

C.5.3 Solve differential equations of the form 
y' = ky as applied to growth and decay 
problems. 

Differential Equations 
 
 
Differential Equations 
 

Slope Fields, Euler’s Method, 
and Growth and Decay 
 
Separation of Variable and First 
Order Linear Differential 
Equations 

C.5.4 Use definite integrals to find the area 
between a curve and the x-axis, or between 
two curves. 

Integration 
 
 
Integration 
 
 
Logarithmic, Exponential, 
and Other Transcendental 
Functions 
 
Applications of Integration 
 
 
Applications of Integration 

Area, Riemann Sums, and 
Definite Integration 
 
The Fundamental Theorem of 
Calculus 
 
The Logarithmic Function 
 
 
 
Area of a Region Between Two 
Curves 
 
Volumes, Arc Lengths, and 
Surfaces 

differential equations, and use definite integrals 
to find areas and volumes. 

C.5.5 Use definite integrals to find the 
average value of a function over a closed 

Integration The Fundamental Theorem of 
Calculus 
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interval. 

C.5.6 Use definite integrals to find the volume 
of a solid with known cross-sectional area. 

Applications of Integration Volumes, Arc Lengths, and 
Surfaces 

 

C.5.7 Apply integration to model and solve 
problems in physics, biology, economics, etc., 
using the integral as a rate of change to give 
accumulated change and using the method of 
setting up an approximating Riemann Sum 
and representing its limit as a definite integral. 

Logarithmic, Exponential, 
and Other Transcendental 
Functions 
 
Logarithmic, Exponential, 
and Other Transcendental 
Functions 
 
Differential Equations 
 
 
Differential Equations 
 
 
 
Applications of Integration 
 
 
Applications of Integration 
 
 
Applications of Integration 

Inverse Functions and 
Exponential Functions 
 
 
Hyperbolic Functions 
 
 
 
Slope Fields, Euler’s Method, 
and Growth and Decay 
 
Separation of Variable and First 
Order Linear Differential 
Equations 
 

Area of a Region Between Two 
Curves 
 
Volumes, Arc Lengths, and 
Surfaces 
 
Work, Moments, and Fluids 

 


