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HIGH SCHOOL COURSE OUTLINE				

	
Course Title: 	Advanced Placement Precalculus (AP Precalculus)		

Department:  	Mathematics		

Course Number: 2352		

Grade Level(s): 11-12, 10 by placement only		

Length of Course: Year		

Subject Area: Mathematics		

UC/CSU (A-G) Distinction: UC A-G C Credit		 

Prerequisite(s): By placement only		 
		 
UC Honors Design:		Yes		No

Integrated Course		Yes		No

College Credit:		 
Dual Enrollment/Annex:	Yes		No

Articulated:			Yes		No

Contingent on Exam:		Yes		No

Course Environment 	Classroom Based	   Hybrid 	Online
    


Brief Course Description: 
This course meets UC/CSU (c) and MVUSD math requirements. This course combines many of the trigonometric, geometric, and algebraic techniques needed to prepare students for the study of calculus and strengthens their conceptual understanding of problems and mathematical reasoning in solving problems. This course is designed to prepare students for the AP Precalculus exam. This course expands on concepts learned in Math 3 and introduces new concepts such as polar functions, parametric functions, vectors, and matrices. Students are encouraged to take the AP exam.

COURSE GOALS

The students will:

Apply the mathematical tools they acquire in real-world modeling situations. (F-BF.1; F-LE.1, 2, 3, 4; F-TF.7; N-VM.6; F-IF.7; S-ID.6; A-CED.2, 3)
Determine and validate an appropriate function model after examining different scenarios, conditions, and data sets. (F-IF.6, 4, 7; F-LE.2, 4; F-BF.2; N-VM.3)

Gain a deeper understanding of functions by examining them graphically, numerically, verbally, and analytically. (N-CN.4, 5; A-APR.6; A-CED.4; G-GPE.3; F-IF.4, 5, 6, 7, 10, 11; F-BF.3, 4; F-TF.4)

Develop rigorous symbolic manipulation skills needed for future mathematics courses. (A-APR.5, 6; F-TF.6, 7, 9, 10; F-LE.2, 5; F-IF.3, 7, 11; F-BF.1, 2, 5)

Learn that a single mathematical object can have different analytical representations depending on the function type or coordinate system, and that the different analytical representations reveal different attributes of the mathematical object. (F-IF.7, 10, 11; T-TF.2, 5, 6, 8, 9, 10; N-CN.4, 5; F-BF.3, 4, 5; N-VM.1, 6, 11)

Engage in a study of functions and their graphs as embodying a dynamic covariation of quantities in which values of one variable simultaneously change as the values in another variable change. (F-IF.4, 7, 8, 10, 11; F-LE.2, 4; F-BF.1, 3, 4; T-TF.2, 5, 6; N-CN. 4, 5; N-VM.5, 11)

UNITS OF STUDY
SEMESTER 1

Unit 1: Rates of Change and Polynomial Functions

Description: This unit focuses on the understanding of polynomials and polynomial functions. Students will learn how quantities vary together across different situations. Students will also find average rates of change for various functions. Students will understand the characteristics of polynomial functions and be able to create graphical representations with and without technology to model real-world problems. They will learn how to find all zeros of polynomial functions, including rational and irrational. They will also learn to evaluate polynomial functions graphically, determining the functions end behaviors and zeros.

Key Assignments: Students will learn the average rate of change formula as a difference quotient and its similarity to the slope formula. Students will calculate rates of change for numerous functions and compare how the interval effects the magnitude of the rate of change. Students will analyze zeros, end behavior, and symmetry of numerous types of power functions. 

Instructional Methods: Using overhead projector, whiteboards, and district learning management system the teacher will present new concepts and their relationships with previously learned concepts. Teacher will use guided inquiry, direct instruction, cooperative learning, discourse, problem-based learning, visual representations, and concrete methods of instruction. Students will apply new concepts through guided practice, textbook examples, practice with text provided, ancillary material, and teacher made materials. Students will also practice on their own through the completion of daily homework assignments.



Assessment Methods: Formative assessments will include classwork, homework, quizzes, class discussions and activities, and informal teacher observations. Summative assessments will include unit tests (multiple-choice and free response questions), final exams, and practice AP examinations.
	
Unit 2: Polynomials and Rational Functions

Description: This unit focuses on the understanding of rational functions. Students will understand the characteristics of rational functions and be able to create graphical representations with and without technology to model real-world problems. They will learn how to find all zeros, asymptotes, and holes of rational functions. Students will identify transformations occurring within a function. They will choose appropriate functions to model given situations.

Key Assignments: Students will analyze and graph basic and advanced rational functions. Students will perform arithmetic and transformations on rational functions to produce equivalent forms of the functions. Students will use constraints to model real-world situations with rational functions.  

Instructional Methods: Using overhead projector, whiteboards, and district learning management system the teacher will present new concepts and their relationships with previously learned concepts. Teacher will use guided inquiry, direct instruction, cooperative learning, discourse, problem-based learning, visual representations, and concrete methods of instruction. Students will apply new concepts through guided practice, textbook examples, practice with text provided, ancillary material, and teacher made materials. Students will also practice on their own through the completion of daily homework assignments.

Assessment Methods: Formative assessments will include classwork, homework, quizzes, class discussions and activities, and informal teacher observations. Summative assessments will include unit tests (multiple-choice and free response questions), final exams, and practice AP examinations.

Unit 3: Exponential Functions

Description: Students differentiate between linear and exponential functions and recognize arithmetic sequences as linear functions and geometric sequences as exponential functions. Students interpret these functions given a graphical, numerical, verbal, and symbolic representations. They translate between each of these representations, identify key characteristics of exponential functions depending upon the context of the problem. Students also interpret real-world situations to determine whether it can be modeled with a linear or exponential function.

Key Assignments: Students will address the difference between arithmetic and geometric sequences and their related function models. Students will learn summation notation. Students will construct a model for situations involving proportional output values over equal-length input-value intervals. Students will validate a model constructed from a data set.



Instructional Methods: Using overhead projector, whiteboards, and district learning management system the teacher will present new concepts and their relationships with previously learned concepts. Teacher will use guided inquiry, direct instruction, cooperative learning, discourse, problem-based learning, visual representations, and concrete methods of instruction. Students will apply new concepts through guided practice, textbook examples, practice with text provided, ancillary material, and teacher made materials. Students will also practice on their own through the completion of daily homework assignments.

Assessment Methods: Formative assessments will include classwork, homework, quizzes, class discussions and activities, and informal teacher observations. Summative assessments will include unit tests (multiple-choice and free response questions), final exams, and practice AP examinations.

Unit 4: Logarithmic Functions

Description: In this unit, students synthesize and generalize what they have learned about a variety of function families. They extend the domain of exponential functions to the entire real line and then extend their work with these functions to include solving exponential equations with logarithms. They understand that logarithmic functions are a class of functions as the inverse of exponential functions. They explore the effects of transformations on graphs of exponential and logarithmic functions. They notice that the transformations on a graph of a logarithmic function relate to the logarithmic properties. Students identify appropriate types of functions to model a situation.

Key Assignments: Students will construct, identify key characteristics of, and evaluate logarithmic functions. Students will solve exponential and logarithmic equations stemming from real-world scenarios. Students will find the inverse of exponential and logarithmic functions. Students will determine if an exponential model is appropriate b examining a semi-log plot of a data set.

Instructional Methods: Using overhead projector, whiteboards, and district learning management system the teacher will present new concepts and their relationships with previously learned concepts. Teacher will use guided inquiry, direct instruction, cooperative learning, discourse, problem-based learning, visual representations, and concrete methods of instruction. Students will apply new concepts through guided practice, textbook examples, practice with text provided, ancillary material, and teacher made materials. Students will also practice on their own through the completion of daily homework assignments.

Assessment Methods: Formative assessments will include classwork, homework, quizzes, class discussions and activities, and informal teacher observations. Summative assessments will include unit tests (multiple-choice and free response questions), final exams, and practice AP examinations.







SEMESTER 2

Unit 1: Trigonometric Functions

Description: Trigonometry offers an opportunity to synthesize knowledge of transformations and properties of other functions while offering a new perspective on functions through periodicity. Students must connect geometric interpretations of sine and cosine, the unit circle, and the sine and cosine function and look at these three different mathematical structures as examples of the same underlying idea. Trigonometry also offers an opportunity to model periodic contexts in the world and to better understand phenomena around us.

Key Assignments: Students will examine, compare, create, and use sine, cosine, and tangent graphs to both solve problems and answer real-world questions. Students will describe key characteristics of a periodic function based on a verbal representation. Students will identify the amplitude, vertical shift, period, and phase shift of a sinusoidal function. Students will find additive and multiplicative transformations involving the tangent function.

Instructional Methods: Using overhead projector, whiteboards, and district learning management system the teacher will present new concepts and their relationships with previously learned concepts. Teacher will use guided inquiry, direct instruction, cooperative learning, discourse, problem-based learning, visual representations, and concrete methods of instruction. Students will apply new concepts through guided practice, textbook examples, practice with text provided, ancillary material, and teacher made materials. Students will also practice on their own through the completion of daily homework assignments.

Assessment Methods: Formative assessments will include classwork, homework, quizzes, class discussions and activities, and informal teacher observations. Summative assessments will include unit tests (multiple-choice and free response questions), final exams, and practice AP examinations.

Unit 2: Analytic Trigonometry and Polar Functions

Unit Summary: Students will derive and use the Pythagorean identity to write equivalent expressions. Emphasis is placed on the analysis of trigonometric functions in multiple representations, right and oblique triangles and polar coordinates. Upon completion, students should be able to select and use appropriate models and techniques for finding solutions to trigonometry related problems with and without technology.

Key Assignments: Students will construct analytical and graphical representations of the inverse of the sine, cosine, and tangent functions over a restricted domain. Students will rewrite trigonometric expressions in equivalent forms with sine and cosine sum identities. Students will solve equations using equivalent analytic representations of trigonometric functions. Students will determine e the location of a point in the plane using both rectangular and polar coordinates.

Instructional Methods: Using overhead projector, whiteboards, and district learning management system the teacher will present new concepts and their relationships with previously learned concepts. Teacher will use guided inquiry, direct instruction, cooperative learning, discourse, problem-based learning, visual representations, and concrete methods of instruction. Students will apply new concepts through guided practice, textbook examples, practice with text provided, ancillary material, and teacher made materials. Students will also practice on their own through the completion of daily homework assignments.

Assessment Methods: Formative assessments will include classwork, homework, quizzes, class discussions and activities, and informal teacher observations. Summative assessments will include unit tests (multiple-choice and free response questions), final exams, and practice AP examinations.

Unit 3: Analytic Geometry

Unit Summary: n this unit, students will study situations in which it is useful to introduce a third variable to represent a curve in the plane. This process is commonly called parameterization and is the basis for our study of parametric curves. Students graph parametric equations and analyze the graphs. They describe the motion of a particle.

Key Assignments: Students will construct a graph or table of values for a parametric function represented analytically. Students will express motion around a circle or along a line segment parametrically. Students will determine how the two quantities related in an implicitly defined function vary together. Students will represent conic sections with horizontal or vertical symmetry analytically. 

Instructional Methods: Using overhead projector, whiteboards, and district learning management system the teacher will present new concepts and their relationships with previously learned concepts. Teacher will use guided inquiry, direct instruction, cooperative learning, discourse, problem-based learning, visual representations, and concrete methods of instruction. Students will apply new concepts through guided practice, textbook examples, practice with text provided, ancillary material, and teacher made materials. Students will also practice on their own through the completion of daily homework assignments.

Assessment Methods: Formative assessments will include classwork, homework, quizzes, class discussions and activities, and informal teacher observations. Summative assessments will include unit tests (multiple-choice and free response questions), final exams, and practice AP examinations.

Unit 4: Vectors and Matrices

Description: Students start multiplying matrices, finding their determinants and inverses. Students define vector quantities in component form and using magnitude and direction. Operations such as addition, subtraction, and scalar multiplication are performed algebraically. The dot product is applied to determine whether two vectors are perpendicular. 

Key Assignments: Students will find angles between vectors and magnitudes of vectors involved in vector addition. Students will represent planar motion in terms of vector-valued functions. Students will determine the association between a linear transformation and a matrix. Students will apply matrix models to predict future and past states for n transition steps. 

Instructional Methods: Using overhead projector, whiteboards, and district learning management system the teacher will present new concepts and their relationships with previously learned concepts. Teacher will use guided inquiry, direct instruction, cooperative learning, discourse, problem-based learning, visual representations, and concrete methods of instruction. Students will apply new concepts through guided practice, textbook examples, practice with text provided, ancillary material, and teacher made materials. Students will also practice on their own through the completion of daily homework assignments.

Assessment Methods: Formative assessments will include classwork, homework, quizzes, class discussions and activities, and informal teacher observations. Summative assessments will include unit tests (multiple-choice and free response questions), final exams, and practice AP examinations.

Course Materials: 
Pencil, pen ,eraser, scientific calculator (graphing calculator NOT required), three-ring or spiral bound notebook, ruler, spare lined or graph paper, highlighter, dry-erase marker, access to Canvas Learning Management System (on their own device or from the class set of chrome book computers).
Required Textbook: TBD

Supplementary Materials: AP Classroom: https://myap.collegeboard.org/
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