South Carolina Mathematics

Calculus

Mathematical Process 1
Standards wvrs

Measurement, 1
Geometry, and Spatial
Reasoning c.vcsR

Problem Solving vps.ps

la Make sense of problems and persevere in solving them strategically. vps.ps.1

Representation & Communication vprs.rc

2a Explain ideas using precise and contextually appropriate mathematical language,
tools, and models. vps.rc.1

Connections vps.c

3a Demonstrate a deep and flexible conceptual understanding of mathematical ideas,
operations, and relationships while making real-world connections. mps.c.1

Analyze & Justify vprs.AJ

4a Use critical thinking skills to reason both abstractly and quantitatively. nps.AJ3.1

Structure & Patterns vrs.sp

5a Identify and apply regularity in repeated reasoning to make
generalizations. vps.sp.1

Explain the concept of the integral of a function geometrically, numerically,
analytically, and contextually. c.vcsr. 1

la Explain how the definite integral is used to solve area problems. c.mesr. 1.1
1b Approximate definite integrals by a finite sum. c.vesr.1.2
1c Interpret the definite integral as a limit of Riemann sums. c.vesr.1.3

1d Explain the relationship between the integral and derivative as expressed in both
parts of the Fundamental Theorem of Calculus. Interpret the relationship in terms
of rates of change. c.vesr.1.4

Apply theorems and rules of integration to solve mathematical and real-world
situations. c.vcsr. 2

2a Apply the Fundamental Theorem of Calculus to solve mathematical and real-world
situations. c.vGsr.2.1

2b Explain graphically and verbally the properties of the definite integral. Apply these
properties to evaluate basic definite integrals. c.vcsr.2.2

2c Evaluate integrals using substitution. c.mesr.2.3
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Numerical 1 Apply the concepts of a limit graphically, numerically, analytically, and
Reasoning c.\r contextually. c.nr.1

la Estimate and verify limits using tables, graphs of functions, and
technology. c.nr.1.1

1b Calculate limits—including one-sided limits—algebraically, using direct
substitution, simplification, rationalization, and the limit laws for constant
multiples, sums, differences, products, and quotients. c.nr.1.2

1c Calculate infinite limits and limits at infinity and use those limits to identify the
asymptotes. c.nr.1.3

Patterns, Algebra, and 1 Apply the definition and graphical interpretation of continuity of a

Functional function. c.raFr. 1

Reasoning c.rarr
J la Apply the definition of continuity of a function at a point to solve

problems. c.PAFR.1.1

1b Classify discontinuities as removable, jump, or infinite. Justify that classification
using the definition of continuity. c.rpaFr. 1.2

1c Understand the Intermediate Value Theorem and apply the theorem to prove the
existence of solutions of equations arising in mathematical and real-world
situations c.parr.1.3

2 Understand the concept of the derivative of a function geometrically, numerically,
analytically, and verbally. c.rarr.2

2a Interpret the value of the derivative of a function as the slope of the corresponding
tangent line. c.paFrR. 2.1

2b Interpret the value of the derivative as an instantaneous rate of change in a variety
of real-world contexts such as velocity and population growth. c.parr.2.2

2c Approximate the derivative graphically by finding the slope of the tangent line
drawn to a curve at a given point and numerically by using the difference
quotient. c.pPAFR.2.3

2d Explain graphically and analytically the relationship between differentiability and
continuity. c.PAFR.2.1.4

2e Explain graphically and analytically the relationship between the average rate of
change and the instantaneous rate of change c.rarr.2.5

2f Use the definition of the derivative to determine the derivatives of various
functions. c.pPaFr.2.56
3 Apply the rules of differentiation to functions. c.rarr.3

3a lIdentify and apply the derivatives of constant, power, trigonometric, inverse
trigonometric, exponential, and logarithmic functions. c.paFr.3.1

3b Use the constant multiple, sum, difference, product, quotient, and chain rules to
find the derivatives of functions. c.paFr.3.2

3c Apply the methods of implicit and logarithmic differentiation. c.rarr.3.3



4 Apply theorems and rules of differentiation to solve mathematical and realworld
situations. c.pAFr.4

4a Explain the mathematical and real-world meanings of the Extreme Value Theorem
and the Mean Value Theorem. c.pPAFR. 4.1

4b Write an equation of a line tangent to the graph of a function at a point. c.raFr.4.2

4c Explain the relationship between the increasing/decreasing behavior of fand the
signs of f'. Use the relationship to generate a graph of f given the graph of f, and
vice versa, and to identify relative and absolute extrema of f. c.pArFr.4.3

4d Explain the relationships among the concavity of the graph of f, the
increasing/decreasing behavior of f and the signs of f/'. Use those relationships to
generate graphs of £, ', and /'’ given any one of them and identify the points of
inflection of f. c.pPaFR. 4.4

4e Solve a variety of real-world situations involving related rates, optimization, linear
approximation, and rates of change. c.pPAFr.4.5



