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Wallenpaupack Area School District Curriculum

COURSE: Intro to Calculus GRADE/S: 11, 12

UNIT 1: Prerequisites for Calculus TIMEFRAME: =17 Blocks

PA COMMON CORE/NATIONAL STANDARDS:

CC2.1.HS.F.1 Apply and extend the properties of exponents to solve problems with rational numbers.
CC.2.2.HS.D.2 Write expressions in equivalent forms to solve problems.

CC.2.2.HS.D.3 Extend the knowledge of arithmetic operations and apply it to polynomials.
CC.2.2.HS.D.4 Understand the relationship between zeros and factors of polynomials to generalize
about functions and their graphs.

CC.2.2.HS.D.5 Use polynomial identities to solve problems.

CC.2.2.HS.D.6 Extend the knowledge of rational functions to rewrite in equivalent forms.
CC.2.2.HS.D.8 Apply inverse operations to solve equations or formulas for a given variable.
CC.2.2.HS.D.9 Use reasoning to solve equations and justify the solution method.

CC2.2.HS.C.1 Use the concept and notation of functions to interpret and apply them in terms of their
context.

CC2.2.HS.C.2 Graph and analyze functions and use their properties to make connections between the
different representations.

CC2.2.HS.C.3 Write functions or sequences that model relationships between two quantities.

CC 2.2.HS.C.4 Interpret the effects transformations have on functions and find the inverse of
functions.

CC.2.1.HS.F.4 Use units to understand problems and to guide the solution to multi-step problems.
CC.2.2.HS.C.7 Apply radian measure of an angle and the unit circle to analyze the trigonometric
functions.

CC2.2.HS.C.9 Prove the Pythagorean identity and use it to calculate trigonometric ratios.

CC.2.3.HS. A.7 Apply trigonometric ratios to solve problems involving right triangles.

UNIT OBJECTIVES (SWBATS):
Students will be able to:
e Solve linear, quadratic, radical and higher order polynomial equations.
e Test for and evaluate algebraic functions.
e Determine domain and range of algebraic functions.
e Graph algebraic functions.
e Determine increasing or decreasing intervals of algebraic functions.
e Identify function families and transformations from parent function.
e Determine horizontal and vertical asymptotes and utilize them as an aid in graphing rational
functions.
e Perform the function operations of addition, subtraction, multiplication, division and
composition.
Determine the existence of an inverse function and find the inverse function algebraically.
Demonstrate knowledge of angle terminology.
Demonstrate knowledge of radian measure.
Find coterminal, complementary and supplementary angles without the aid of a calculator
e Perform manual and calculator conversions between radians and degrees with and without
the aid of a calculator.
e Define the six trigonometric functions as a product of the unit circle without the aid of a
calculator.




Utilize the periodic nature of the six trigonometric functions without the aid of a calculator.
Use the unit circle to evaluate the six trigonometric functions without the aid of a calculator.
Evaluate trigonometric functions with and without the aid of a calculator.

Know and use the right triangle definitions of the six trigonometric functions with and
without the aid of a calculator.

Use the fundamental identities to solve trigonometric equations with and without the aid of a
calculator.

INSTRUCTIONAL STRATEGIES/ACTIVITIES:

Direct instruction with guided examples
Textbook and worksheet problem solving
Partner and group work

Interactive board work and class discussions
Real world connections

ASSESSMENTS (Diagnostic/Benchmark/Formative/Summative):

Exit questions
Formative: Class participation, homework checks, board work
Summative: In class quizzes, online quizzes, unit assessments

DIFFERENTIATED INSTRUCTION (Remediation/Acceleration/Enrichment)

Small group instruction

Peer tutoring

Math lab opportunities

Access to resource room

Kuta Software for extra practice/differentiation of topics.

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

RESOURCES (Websites, Blogs, Videos, Whiteboard Resources, etc.):

Online Textbook

Calc Chat
Tl 84 Calculators
Schoology

RESOURCE SPECIFIC VOCABULARY:
Interval notation e Extraneous solutions
Solutions and Zeros e Slope or Average rate of change
Parent functions e x-and y-intercepts
Rational functions e Difference quotient
Radicals e Increasing/ Decreasing
Exponents e Domain/ Range
Asymptotes e Holes
Unit circle e Coterminal

Sine, Cosine, Tangent e Cosecant, Secant, Cotangent




Wallenpaupack Area School District Curriculum

COURSE: Intro to Calculus GRADE/S: 11/12

UNIT 2: Limits and Continuity TIMEFRAME: =11 classes

PA COMMON CORE/NATIONAL STANDARDS:

LIM-1.A.1 LIM-1.C.4 LIM-2.A.1 LIM-2.C.2 LIM-2.D.5
LIM-1.B.1 LIM-1.C.5 LIM-2.A.2 LIM-2.D.1 LIM-4.A.1
LIM-1.C.1 LIM-1.D.1 LIM-2.B.1 LIM-2.D.2
LIM-1.C.2 LIM-1.D.2 LIM-2.B.2 LIM-2.D.3
LIM-1.C.3 LIM-1.E.1 LIM-2.C.1 LIM-2.D.4

UNIT OBJECTIVES (SWBATS):

Students will be able to:

Represent limits analytically using correct notation.

Estimate limits of functions from graphs and tables.

Determine the limits of functions algebraically

Select a proper procedure to determine a limit.

Justify conclusions about continuity at a point using the definition.

Determine intervals over which a function is continuous.

Determine the values of x or solve parameters that make discontinuous functions continuous
if possible.

Interpret the behavior of functions using limits involving infinity.

INSTRUCTIONAL STRATEGIES/ACTIVITIES:

Direct instruction
Group discussion
Board work

Small group work
Matching activity

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.):

e Online Textbook
e (Calc Chat

e Tl 84 Calculators
e Schoology

KEY VOCABULARY:
o Limit
e Non-existent
e Direct substitution
e One-sided limits

Continuity
Removable
Non-removable
Infinity




Wallenpaupack Area School District Curriculum

COURSE: Intro to Calculus GRADE/S: 11/12

UNIT 3: Derivatives TIMEFRAME: =20 classes

PA COMMON CORE/NATIONAL STANDARDS:

CHA-1.A1 CHA-2.B.2 CHA-2.D.2 FUN-3.A.3 FUN-3.B.3
CHA-1.A.2 CHA-2.B.3 FUN-2.A.1 FUN-3.A.4 FUN-3.C.1
CHA-1.A3 CHA-2.B.4 FUN-2.A.2 LIM-3.A.1 FUN-3.F.1
CHA-2.A.1 CHA-2.C1 FUN-3.A.1 FUN-3.B.1 FUN-3.F.2
CHA-2.B.1 CHA-2.D.1 FUN-3.A.2 FUN-3.B.2

UNIT OBJECTIVES (SWBATS):

Students will be able to:

Interpret the rate of change at an instant in terms of average rates of change over intervals
containing that instant.

Determine the average rate of change using a difference quotient.
Represent the derivative of a function as the limit of a difference quotient.
Determine the equation of a line tangent to a curve at the given point.
Estimate derivatives.

Explain the relationship between differentiability and continuity.

Calculate derivatives of familiar functions.

Interpret a limit as a definition of a derivative.

Calculate derivatives of products and quotients of differentiable functions.
Calculate derivatives of compositions of differentiable functions.
Calculating higher order derivatives of a function.

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.):

e Online textbook

e C(Calc Chat
e Tl 84 Calculators
e Schoology

KEY VOCABULARY:

e Difference quotient

e Average rate of change

e Instantaneous rate of change
e Derivatives

e Tangent line

Differentiability
Product
Quotient

Chain




Wallenpaupack Area School District Curriculum

COURSE: Intro to Calculus GRADE/S: 11/12

UNIT 4: Applications of Derivatives TIMEFRAME: =25 classes

PA COMMON CORE/NATIONAL STANDARDS:
FUN-3.D.1 CHA-3.C.1 FUN-4.A.1 FUN-4.A.6 FUN-4.A.11
CHA-3.A.1 CHA-3.D.1 FUN-4.A.2 FUN-4.A.7 FUN-4.B.1
CHA-3.A.2 CHA-3.D.2 FUN-4.A.3 FUN-4.A.8 FUN-4.C.1
CHA-3.A.3 CHA-3.E.1 FUN-4.A.4 FUN-4.A.9 FUN-4.D.1
CHA-3.B.1 FUN-1.C.1 FUN-4.A.5 FUN-4.A.10 FUN-4.E.1

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

Calculate the derivatives of implicitly defined functions.

Determine the critical points of implicit relations.

Justify conclusions about the behavior of an implicitly defined function based on evidence
from its derivatives.

Interpret the meaning of a derivative in context.

Interpret rates of change in applied contexts.

Calculate related rates in applied contexts.

Justify conclusions about functions by applying the Extreme Value Theorem.

Justify conclusions about the behavior of a function based on its derivatives.
Calculate minimum and maximum values in applied contexts or analysis of functions.
Interpret minimum and maximum values calculated in applied contexts.

INSTRUCTIONAL STRATEGIES/ACTIVITIES:

Direct instruction
Group discussion
Board work

Small group work
Matching activity

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.):
e Online textbook

e Calc Chat
e TI 84 Calculators
e Schoology
KEY VOCABULARY:
e Implicit e Increasing
e Related Rates e Decreasing
e Extreme values e Concave up
e Minimum e Concave down
e Maximum e Point of inflection
e Gobal e Optimization
e Local e Primary equation

e Secondary equation




INDEX OF CALCULUS STANDARDS:

LUM-1.A1 Given a function f, the limit of f(x) as x approaches c is a real number R if f(x) can be made
o arbitrarily close to R by taking x sufficiently close to c.
LIM-1.B.1 Limits can be expressed in multiple ways, including numerically, graphically, and analytically.
|LIM-1.C.1 ||The concept of a limit includes one-sided limits. |
|LIM-1.C.2 ||Graphica| information about a function can be used to estimate limits. |
LIM-1.C.3 Because of issues of scale, graphical representations of function may miss important function
e behavior.
A limit may not exist for some functions at particular values of x. Some ways that the limit
LIM-1.C.4 might not exist are if the function is unbounded, if the function is oscillating, or its limit from
the left does not equal the limit from the right.
|LIM-1.C.5 ||Numerica| information can be used to estimate limits. |
|LIM-1.D.1 ||One sided limits can be determined analytically or graphically. |
LIM-1.D.2 Limits of sums, differences, products, quotients, and composite functions can be found using
o limit theorems.
LIM-1.E1 It may be necessary or helpful to rearrange expressions into equivalent forms before
o evaluating limits.
LIM- 2.A1 Types of discontinuities include removable discontinuities, jump discontinuities, and
i discontinuities due to vertical asymptotes.
LIM-2.A.2 A function is continuous at x = ¢ provided that f(c) exists, the limit as x approaches c exists,
i and the limit equals f(c).
LIM-2.B.1 A function is continuous on an interval if the function is continuous at each point in the
o interval.
LIM-2.B.2 Polynomial, rational, power, exponential, logarithmic, and trigonometric functions are
o continuous on all points in their domain.
If the limit of a function exists at a discontinuity in its graph, then it is possible to remove the
LIM-2.C.1 discontinuity by defining the value of the function at that point, so it equals the value of the
limit of the function as x approaches that point.
In order for a piecewise defined function to be continuous at a boundary of its domain, the
value of the expression defining the function on one side of the boundary must equal the
LIM-2.C.2 . - .
value of the expression defining the other side of the boundary, as well as the value of the
function at the boundary.
|LIM-2.D.1 ||The concept of a limit can be extended to include infinite limits. |
|LIM-2.D.2 ||Asymptotic and unbound behavior of functions can be described and explained using limits. |
|LIM-2.D.3 || The concept of a limit can be extended to include limits at infinity. |
|LIM-2.D.4 ||Limits at infinity describe end behavior. |
|LIM-2.D.5 ||Re|ative magnitudes of functions and their rates of change can be compared using limits. |
|CHA-1.A.1 ||Ca|cu|us uses limits to understand and model dynamic change. |




Because an average rate of change divides the change in one variable by the change in

CHA-1.A.2 another, the average rate of change is undefined at a pint where the change in the
independent variable would be zero.
The limit concept allows us to define instantaneous rate of change in terms of average rates
CHA-1.A3
of change.
CHA-2 A1 Difference quotients and slope formulas express the average rate of change of a function over
o an interval.
The instantaneous rate of change can be expressed as a limit of the difference quotient or
CHA-2.B.1 slope formula provided that the limit exists. These are equivalent forms of the definition of
derivative.
The derivative of f is the function whose value at x is the limit of the difference quotient,
CHA-2.B.2 . e
provided this limit exists.
|CHA-2.B.3 ||For y = f(x), notations of the derivative included dy/dx, y’, f'(x).
|CHA-2.B.4 ”The derivative can be represented graphically, numerically, analytically, and verbally.
CHA-2.C.1 The derivative of a function at a point is the slope of the line tangent to a graph of the
B function at that point.
|CHA-2.D.1 ”The derivative at a point can be estimated from the information given in tables or graphs.
CHA-2.D.2 Technology can be used to calculate or estimate the value of a derivative of a function at a
e point.
If a function is differentiable at a point, then it is continuous at that point. In particular, if a
FUN-2.A.1 . . . . . . ,
point is not in the domain of f, it is not in the domain of f'.
FUN-2.A.2 ”A continuous function may fail to be differentiable at a point in its domain.
Direct application of the definition of derivative and specific rules can be used to calculate the
FUN-3.A.1 L .
derivative for functions of the form f(x) = x"
FUN-3.A2 Sums, differences, and constant multiples of functions can be differentiated using derivative
o rules.
The power rule combined with sum, difference and constant multiple properties can be used
FUN-3.A.3 . — . .
to find derivatives of polynomial functions.
FUN-3.A4 Specific rules can be used to find the derivatives for sine, cosine, exponential, and logarithmic
o functions
In some cases, recognizing an expression for the definition of the derivative function whose
LIM-3.A.1 o L .
derivative is known offers a strategy for determining the limit.
|FUN—3.B.1 ”Derivatives of products for differentiable functions can be found using the product rule. |
|FUN—3.B.2 ”Derivatives of quotients of differentiable functions can be found using the quotient rule. |
FUN-3.B.3 Rearranging tangent, cotangent, secant, and cosecant functions using the identities allows for
o differentiation using derivative rules.
|FUN—3.C.1 ”The chain rule provides a way to differentiate composite functions. |
|FUN—3.D.1 ”The chain rule is the basis for implicit differentiation |
FUN-3.F.1 Differentiating f’ produces the second derivative f”, provided the derivative of f’ exists;

repeating this process produces higher order derivatives.




FUN-3.F.2 ”Higher order derivatives are represented using a variety of notations.
CHA-3.A 1 The derivative of a function can be interpreted as the instantaneous rate of change with
i respect to its independent variable.
CHA-3.A2 The derivative can be used to express information about the rates of change in applied
i context.
|CHA-3.A.3 ”The unit for f'(x) is the unit for f divided by the unit for x.
CHA-3.B.1 The derivative can be used to solve rectilinear motion problems involving position, speed,
o velocity, and acceleration.
|CHA-3.C.1 ”The derivative can be used to solve problems involving rates of change in applied contexts.
CHA-3.D.1 The chain rule is the basis for differentiating variables in a related rates problem with respect
e to the same independent variable.
CHA-3.D.2 Other differentiation rules such as the product rule and the quotient rule, may also be
o necessary to differentiate all the variables with respect to the same independent variable.
CHA-3.E.1 The derivative can be used to solve related rates problems; that is, finding a rate at which one
o guantity is changing by relating it to other quantities whose rates of change are known.
LIM-4.A.1 When the ratio of two functions tends to be 0/0 or eo/e in the limit, such forms are said to be
o indeterminate.
FUN-1.C.1 If a function is continuous on the open interval from a to b, then the Extreme Value Theorem
o guarantees that f has at least one minimum value and at least one maximum value.
FUN-4.A1 The first derivative of a function can provide information about the function and its graph,
o including intervals where the function is increasing or decreasing.
FUN-4.A.2 The first derivative of a function can determine the location of relative (local) extrema of the
o function.
FUN-4.A 3 Absolute (global) extrema of a function on a closed interval can occur at critical points or
o endpoints.
FUN-4.A4 The graph of a function is concave up (down) on an open interval if the function’s derivative is
o increasing (decreasing) on that interval.
FUN-4.AS The second derivative of a function provides information about the function and its graph,
o including intervals of upward and downward concavity.
FUN-4A6 The second derivative of a function may be used to locate points of inflection for the graph of
o the original function.
FUN-4.A7 The second derivative of a function may determine whether a critical point is the location of a
o relative ( local) max or min.
When a continuous function has only one critical point on an interval on its domain and the
FUN-4.A.8 critical point corresponds to a relative extremum of the function on the interval, then that
critical point also corresponds to the absolute extremum of the function on the interval.
FUN-4.A.9 Key features of functions and their derivatives can be identified and related to their graphical,
o analytical, and numerical representations.
Graphical, numerical and analytical information from f and f” can be used to predict and
FUN-4.A.10 phical, y P

explain the behavior of f.




|FUN—4.A.11 ”Key features of the graphs of f, f, and f” are related to one another.

The derivative can be used to solve optimization problems; that is, finding a min or max value

FUN-4.B.1 . . .
of a function on a given interval.
|FUN—4.C.1 ||Min and max values of a function take on specific meanings in applied contexts.
A point on an implicit relation where the first derivative equals zero or does not exist is a
FUN-4.D.1 . . .
critical point of the function.
|FU N-4.E.1 ||App|ications of derivatives can be extended to implicitly defined functions.




