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Introduction (From MA FW March 2011)
Precalculus combines the trigonometric, geometric, and algebraic techniques needed to prepare students for the study of calculus, and strengthens students’ conceptual understanding of problems and mathematical reasoning in solving problems. Facility with these topics is especially important for students intending to study calculus, physics, and other sciences, and/or engineering in college. Because the standards for this course are (+) standards, students selecting this Model Precalculus course should have met the college and career ready standards.
For the high school Model Precalculus course, instructional time should focus on four critical areas: (1) extend work with complex numbers; (2) expand understanding of logarithms and exponential functions; (3) use characteristics of polynomial and rational functions to sketch graphs of those functions; and (4) perform operations with vectors.
(1)	Students continue their work with complex numbers. They perform arithmetic operations with complex numbers and represent them and the operations on the complex plane. Students investigate and identify the characteristics of the graphs of polar equations, using graphing tools. This includes classification of polar equations, the effects of changes in the parameters in polar equations, conversion of complex numbers from rectangular form to polar form and vice versa, and the intersection of the graphs of polar equations.  
 (2)	Students expand their understanding of functions to include logarithmic and trigonometric functions. They investigate and identify the characteristics of exponential and logarithmic functions in order to graph these functions and solve equations and practical problems. This includes the role of e, natural and common logarithms, laws of exponents and logarithms, and the solutions of logarithmic and exponential equations. Students model periodic phenomena with trigonometric functions and prove trigonometric identities.  Other trigonometric topics include reviewing unit circle trigonometry, proving trigonometric identities, solving trigonometric equations, and graphing trigonometric functions.  
 (3)	Students investigate and identify the characteristics of polynomial and rational functions and use these to sketch the graphs of the functions. They determine zeros, upper and lower bounds, y-intercepts, symmetry, asymptotes, intervals for which the function is increasing or decreasing, and maximum or minimum points. Students translate between the geometric description and equation of conic sections. They deepen their understanding of the Fundamental Theorem of Algebra.
 (4)	Students perform operations with vectors in the coordinate plane and solve practical problems using vectors. This includes the following topics: operations of addition, subtraction, scalar multiplication, and inner (dot) product; norm of a vector; unit vector; graphing; properties; simple proofs; complex numbers (as vectors); and perpendicular components.
The Standards for Mathematical Practice complement the content standards so that students increasingly engage with the subject matter as they grow in mathematical maturity and expertise throughout the elementary, middle, and high school years.[footnoteRef:1] [1:  Adapted from the Common Core State Standards for Mathematics and Appendix A: Designing High School Courses based on the Common Core State Standards for Mathematics
] 


Precalculus – Year Long Plan	Version 5	Winthrop High School
The table below defines sequence of the Precalculus curriculum taught at Winthrop High School. The text below represents an overview of topics covered in this course. For more detailed information the reader should consult the CCSS - MA Frameworks (March 2011) document directly. 
Each quarter’s durations should add up to 8 weeks, leaving 1 week of flexibility. The duration serves as a guide to the relative importance of each standard; however, quarterly boundaries are essential for common assessments.  
	
	Unit
	The student will…
	Duration (Weeks)

	QUARTER 1
	0. Review of Algebra 2 - Quadratics
	a) Interpret & create standard, vertex & factor forms of quadratic equations from multiple perspectives: graphical, numerical, algebraic & verbal.
Solve quadratic functions using zero product rule, PEMDAS backwards, quadratic formula & graphing.
	3

	
	Complex Number System
	Utilize complex numbers as imaginary solutions to quadratic equations.
Perform operations on complex numbers: add, subtract, multiply, divide, conjugates.
Introduce & practice graphing complex numbers on the complex plane.
	2

	
	Functions
	b) Perform operations & model real life problems involving function notation & vocabulary from multiple perspectives: graphical, numerical, algebraic & verbal.
Create, transform & invert linear, quadratic & exponential functions in multiple representations.
	3

	QUARTER 2
	Polynomial Functions
	c) Utilize the vocabulary of polynomials as it pertains to graphical behaviors.
d) Perform operations on polynomials: add, subtract, multiply, divide & factoring.
Create & describe polynomial functions from graphs, factors & zeros of the function.
	3

	
	Conic Sections& Coordinate Geometry
	e) Discover & utilize conic section relation equations from their geometric definitions.
Interpret & create conic section relation equations from multiple perspectives: graphical, numerical, algebraic & verbal.
	2

	
	Right Triangle Trigonometry
	Review, discover & utilize the 6 trigonometric ratios to model & solve real-life & mathematical right triangle problems, with & without a calculator.
	3

	QUARTER 3
	Non-Right Triangle Trigonometry
	Discover & utilize Law-o-Sines, Law-o-Cosines & Sine-Area formulas to model & solve real-life & mathematical non-right triangle problems.
	2

	
	Vectors & Polar Coordinates
	f) Convert vector quantities to polar, compass & rectangular coordinates.
g) Perform basic operations in multiple representations, including scalar multiplication.
Model & solve real-life & mathematical problems including parametric motion.
	2

	
	Trigonometric Functions
	h) Develop & utilize the unit circle to define sine & cosine functions from multiple perspectives: verbal, graphical, numerical & analytical.
Transform graphs of sine & cosine using y = A*TRIG(B(X-C))+D.
Model & solve real-life & mathematical problems involving periodic motion.
	4

	QUARTER 4
	SAT Review
	Review various SAT topics under-represented in the curriculum.
	1

	
	Probability & Combinatorics
	Discover & utilize set theory notation, combinations & permutations to model & solve real-life & mathematical probability problems.
	2

	
	Statistics
	Discover & utilize descriptive & inferential statistics to model & solve real-life & mathematical data centric problems.
	2

	
	Rational Functions & Limits
	i) Perform the four basic operations on rational expressions, including simplifying.
Create & describe rational functions from graphs, factors, zeros & asymptotes.
Create & solve limit equations from multiple perspectives: analytical, verbal, graphical, numerical.
	3
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