
HONORS PRECALCULUS/CALCULUS A CRITICAL AREAS

Number and Quantity
The Complex Number System

● Perform arithmetic operations with complex numbers.
● Represent complex numbers and operations on the complex plane.

Vector and Matrix Quantities
● Represent and model with vector quantities.
● Perform operations on vectors.
● Perform operations on matrices and use matrices in applications.

Functions
Interpreting Functions

● Build new functions from existing functions.
Trigonometric Functions

● Expand the domain of trigonometric functions using a unit circle.
● Model periodic phenomena with trigonometric functions.
● Prove and apply trigonometric identities.

Geometry
Similarity, Right Triangles, and Trigonometry

● Apply trigonometry to general triangles.
● Applications of circular trigonometric functions to real-world applications

Semesters at a Glance

Semester 1 Semester 2
Unit #1 = Trigonometric Functions
Unit #2 = Trigonometric Identities
Unit #3 = Conic Sections and Polar Functions
Unit # 4 = Parametrics and Vectors

Unit #5 = Limits and Continuity
Unit #6 = Derivatives (part I)
Unit #7 = Derivatives (part II)
Unit #8 = Integrals
Unit #9=Matrices



CRITICAL AREAS HONORS PRECALCULUS

(1) Trigonometric Functions

(2) Trigonometry Identities

(3) Polar Functions and Conic Sections

(4) Parametrics and Vectors

Mathematical
Practice

Explanation and Examples

MP.1
Make sense of problems and
persevere in solving them.

Students expand their repertoire of expressions and functions that can used
to solve problems. They grapple with understanding the connection between
complex numbers, polar coordinates, and vectors, and reason about them.

MP.2 Reason Abstractly and
quantitatively

Students understand the connection between transformations and matrices,
seeing a matrix as an algebraic representation of a transformation of the plane

MP.3 Construct viable
arguments and critique the
reasoning of others

Students continue to reason through the solution of an equation and justify their
reasoning to their peers. Students defend their choice of a function to model a
real-world situation.

MP.4 Model with mathematics Students apply their new mathematical understanding to real-world problems.
Students also discover mathematics through experimentation and examining
patterns in data from real-world contexts.

MP.5 Use appropriate tools
strategically

Students continue to use graphing technology to deepen their understanding of the
behavior of polynomial, rational, square root, and trigonometric functions.

MP.6 Attend to precision Students make note of the precise definition of complex number, understanding
that real numbers are a subset of the complex numbers. They pay attention to units
in real-world problems and use unit analysis as a method for verifying their
answers.

MP.7 Look for and make use
of structure

Students understand that matrices form an algebraic system in which the order of
multiplication matters, especially when solving linear systems using them. They see
that complex numbers can be represented by polar coordinates, and that the
structure of the plane yields a geometric interpretation of complex multiplication

MP.8 Look for and express
regularity in repeated
reasoning

Students multiply several vectors by matrices and observe that some matrices give
rotations or reflections. They compute with complex numbers and generalize the
results to understand the geometric nature of their operations.



Unit #1: Trigonometric Functions (6 Weeks-in two parts)

Goal: Define trigonometric ratios and apply them to triangle problems in real-world applications. Sketch,
graph, and analyze trigonometric functions. Use a problem-solving approach to investigate trigonometric
functions and equations, both with and without the use of technology.

- Define and evaluate the six trigonometric ratios.
- Solve triangles using trigonometric ratios.
- Use triangle trigonometry to model problems (angles of elevation/depression, indirect measurement).
- Define radian measure and convert angle measures between degrees and radian, including revolutions.
- Graph the six trigonometric functions.
- Identify the domain and the range of basic trigonometric functions.
- Sketch transformations of the sine and cosine functions.
- Identify and sketch the period, amplitude, phase shift, and zeros of sinusoidal functions.
- Graph and analyze inverse sine, cosine, and tangent.
- Use trigonometric graphs to model and to solve real-world problems.

● (4.2) Unit Circle Trig     
● (4.4) Trig Values of Any Angle
● (4.5) Sine & Cosine graphs
● (4.6) Tangent, Cotangent, Secant, Cosecant graphs      
● (4.7) Inverse Trigonometry Function         
● (4.8) Applications to the Real World      

Content Standards: F- IF 7e F- TF 4 F- TF 6 F-TF 7

Unit #2: Analytic Trigonometry (4 Weeks)

Goal: Prove and use identities and formulas to solve trigonometric equations.

- Find the measures of coterminal angles.
- Prove and develop basic trigonometric identities.
- Solve trigonometric equations.

I) Using Fundamental Identities Section 5.1
II) Verifying Trigonometric Identities Section 5.2
III) Solving Trigonometric Equations Section 5.3
IV) Sum and Difference Formulas Section 5.4
V) Multiple-Angle and Product-to-Sum Formulas Section 5.5

Content Standards: F-TF 9 F-TF 10



Unit #3: Polar Functions & Complex Numbers (4 Weeks)

Goal: Explore relationships among the complex and Cartesian plane, and the polar coordinate system.

- Plot points using polar coordinates.
- Change Cartesian coordinates and equations to polar form and vice versa.
- Analyze and graph polar equations.
- Graph complex numbers on the complex plane.
- Find the trigonometric (polar form) form of complex numbers.
- Apply DeMoivre’s Theorem to complex numbers.

I) Polar Coordinates Section 9.5
II) Graphs of Polar Equations Section 9.6
III) Trigonometric Form of a Complex Number Section 6.5

Content Standards: F-IF 11 N-CN 4 N-CN 5 N- CN 6

---------------------- SEMESTER BREAK -----------------------------

Unit #4 Parametrics and Vectors (2-3 Weeks)

Goal: To express, graph and analyze parametric functions.

- Find a parametrization of a given equation.
- Graph parametric equations and compare to the equivalent Cartesian equation.
- Vectors and Dot Products
- Apply parametric equations to real–world problems.

I) Parametric Equations Section 9.4
II) Vectors in a Plane Section 6.3
III) Vectors and Dot Products Section 6.4

Content Standards: G-SRT 9 G-SRT 10 G-SRT 11 N-VM 1 N-VM 2 N-VM 3 N-VM 4 N-VM 5





UNIT 1-THE LIMIT



UNIT 2 & 3-THE DERIVATIVE



UNIT 4 Contextual Applications of Differentiation





Unit#9: Linear Systems & Matrices (3 Weeks)

Goal: Demonstrate the ability to represent systems of equations with matrices, and preform
elementary row operations, both algebraic and with technology. To use a problem-solving approach
with matrices.

- Solving multivariable linear systems analytically.
-Converting a linear system in Matrix form and vise versa.
-Understand and perform matrix operations.
-Finding the inverse of a square matrix.
-Finding the determinate of a square matrix.
- Use matrices and the determinate to solve real-world problems.



Critical Areas & Content

I) Multivariable Linear Systems
● Section 7-3

II) Matrices and Systems of Equations
● Section 7-4

III) Operations with Matrices
● Section 7-5

IV) The Inverse of a Square Matrix
● Section 7-6

V) The Determinant of a Square Matrix
● Section 7-7

VI) Applications of Matrices
● Section 7-8

Content Standards
N-VM 6
N-VM 7
N-VM 8
N-VM 9
N-VM 10
N-VM 11
N-VM 12


