
             

 

 HUDSONVILLE HIGH SCHOOL COURSE FRAMEWORK 
COURSE / SUBJECT P r e c a l c u l u s ( B ) 

KEY COURSE OBJECTIVES/ENDURING UNDERSTANDINGS OVERARCHING/ESSENTIAL SKILLS OR QUESTIONS 

Analytic Trigonometry 

Applications of Trigonometry 

Systems and Matrices 

Analytic Geometry in Two and Three Dimensions 

Discrete Mathematics 

Make sense of problems and persevere in solving them. 

Reason abstractly and quantitatively. 

Construct viable arguments and critique the reasoning of others. 

Model with mathematics. 

Use appropriate tools strategically. 

Attend to precision. 

Look for and make use of structure. 

Look for and express regularity in repeated reasoning. 



 
 
 

  

 
 

 
 

 

 

 
  

  
    
    

    

 
  

PACING LESSON STANDARD LEARNING TARGETS KEY CONCEPTS 

5.1 
Fundamental 

Identities 

P6.4 
P6.5 

Use the fundamental trigonometric identities
to simplify trigonometric identities and solve

trigonometric equations. 

Basic Trigonometric Identities;
Pythagorean Identities; Cofunction 

Identities; Odd-Even Identities 

5.2 
Proving 

Trigonometric
Identities 

P6.6 Decide whether an equation is an identity and
confirm identities analytically. 

Proving an identity using the strategies
(i) begin with one side and derive the

other, (ii) work on each side
independently until the same, and (iii) 

derive an identity from a known identity. 

Chapter 5 

Analytic 
T i t Trigonometry 

(11 days) 

5.3 
Sum and Difference 

Identities 

P6.4 
P6.6 

Apply the identities for the cosine, sine, and 
tangent of an angle sum or difference. 

cos u ± v ( ) ; sin u ± v ( ) ; 
tan u ± v ( ) ;  reduction formula 

5.4 
Multiple-Angle

Identities 

P6.4 
P6.6 

Apply the double-angle, power-reducing, and
half-angle trigonometric identities. 

sin2u ; cos2u ; tan 2u 

sin2 u ; cos2 u ; tan2 u 

sin u ; cos u ; tan u 

2 2 2 

5.5 
The Law of Sines P6 Use the Law of Sines to solve a variety of 

problems and applications. 
Law of Sines; solving triangles (AAS, 
ASA) and the ambiguous case (SSA) 

5.6 
The Law of Cosines P6 

Use the Law of Cosines to solve a variety of 
problems and applications, find the area of a
triangle using sides and angles, and find the

area of a triangle using sides only. 

Law of Cosines; triangle area using two 
sides and the included angle; triangle

area using three sides 



 
 

 

 
  

 
 

 
  

 

 

 
 

 

 
 

  

 
 

 

PACING LESSON STANDARD LEARNING TARGETS KEY CONCEPTS 

6.1 
Vectors in the Plane P7.1 Apply the arithmetic of vectors and use

vectors to solve real-world problems. 

Two-dimensional vector; component
form; standard representation; drawing;
head minus tail; magnitude; direction 

angle; vector addition and scalar 
multiplication; unit vector 

6.2 
Dot Product of 

Vectors 
P7.2 

Use the dot product of two vectors to find the
angle between them and solve real-world 

problems. 

Dot Product Formula; Angle Between 
Two Vectors Formula; orthogonal 

Chapter 6 

Applications
of 

Trigonometry Trigonometry 

(12 days) 

6.3 
Parametric Equations

and Motion 

P9.3 
P9.5 
P9.6 

Define parametric equations, graph curves
parametrically, and solve application 
problems using parametric equations. 

Parametric equations; eliminating the
parameter; simulating motion using 

parametric equations 

6.4 
Polar Coordinates 

P9.1 
P9.4 

Convert points and equations from polar 
form to rectangular form and vice versa. 

Polar coordinate system; polar ⇔ 
rectangular coordinate conversion 

equations; equation conversion; distance
using polar coordinates 

6.5 
Graphs of Polar

Equations 

P9.1 
P9.5 

Graph polar equations and determine
characteristics of the graph including 

symmetry and maximum r-value. 

Symmetry Tests for Polar Graphs;
analyzing polar graphs; maximum 

r-value; rose, limaçon, and other curves 

6.6 
De Moivre’s Theorem 

and nth Roots 
P9.2 

Represent complex numbers in the complex 
plane, write them in trigonometric form, and 
perform operations with complex numbers in

trigonometric form. 

Complex plane; absolute value and 
trigonometric form of a complex number;
product & quotient of complex numbers

in trigonometric form; De Moivre’s
Theorem; nth roots of a complex number 



 

 

 
 

 

  
 

 

   

PACING LESSON STANDARD LEARNING TARGETS KEY CONCEPTS 

7.1 
Solving Systems of

Two Equations 
P7 

Solve linear and nonlinear systems of two 
equations algebraically and graphically, and 

write systems of equations to solve problems. 

The Method of Substitution; The Method 
of Elimination; no solution and infinitely 
many solutions systems; applications of 

systems of equations 

Chapter 7
(except 7.4) 

Systems and 
Matrices Matrices 

(9 days) 

7.2 
Matrix Algebra 

P7.3 
P7.5 
P7.6 

Find the sum, difference, product, and 
inverse of matrices, and use matrices in 

various applications. 

Matrix definition; matrix addition, 
subtraction, and multiplication;

determinant and inverse of a square
matrix; transformations using matrices 

7.3 
Multivariate Linear 
Systems and Row 

Operations 

P7.5 
P7.6 
P7.7 

Solve linear systems of equations using 
Gaussian elimination, the reduced row

echelon form of a matrix, and an inverse
matrix. 

Triangular form of a system; Gaussian 
elimination; augmented matrix;

elementary row operations; row echelon 
and reduced row echelon form; linear 

matrix equation; solving systems using 
inverse matrices 

7.5 
Systems of

Inequalities in Two 
Variables 

P7.8 
Solve linear programming problems and 

systems of inequalities in two variables using
graphical methods. 

Graph of a linear inequality; boundary of 
a region; systems of inequalities in two 

variables; linear programming; objective
function; constraints; solution to a linear 

programming problem 



 
 
 

 

 
 

 

  
 
 

 
 

  

 
 

 
  

 
  

 

 

 
 

PACING LESSON STANDARD LEARNING TARGETS KEY CONCEPTS 

8.1 
Conic Sections and 

Parabolas 

P9.7 
P9.8 
P9.9 

Find the equation, vertex, focus, and directrix
of a parabola, make a sketch relating them, 
and solve application problems involving 

parabolas. 

Conic sections; second-degree quadratic
equation in two variables; geometry of a
parabola (including focal length, width, 
and axis); parabolas with vertex (0, 0) 
and (h, k) in standard form; graphing a

parabola; reflective property of parabolas 

Chapter 8
(except 8.5) 

8.2 
Ellipses 

P9.8 
P9.9 
P9.10 

Find the equation, vertices, and foci of an 
ellipse, make a sketch relating them, and 

solve application problems involving 
ellipses. 

Geometry of an ellipse (including focal, 
major, minor, semimajor, and semiminor 

axes); ellipses with vertex (0, 0) and
(h, k) in standard form; graphing an 

ellipse; orbit, eccentricity, and reflective
property of ellipses (e pt 8.5) 

Analytic
Geometry in 

Two and 
Three 

Dimensions 

8.3 
Hyperbolas 

P9.8 
P9.9 

Find the equation, vertices, foci, and 
asymptotes of a hyperbola, make a sketch 

relating them, and solve application problems
involving hyperbolas. 

Geometry of a hyperbola (including 
focal, transverse, conjugate, 

semitransverse, and semiconjugate axes);
hyperbolas with vertex (0, 0) and (h, k) in

standard form; graphing a hyperbola;
eccentricity of hyperbolas 

(10 days) 

8.4 
Translation and 
Rotation of Axes 

P7.4 

Graph a general quadratic by solving for y 
using a grapher, and identify the conic by 

complete the square or using the
discriminant. 

Graphing a second-degree general
quadratic equation in two variables;

getting a general quadratic in standard 
conic form by completing the square;

Discriminant Test 

8.6 
Three-Dimensional 

Cartesian Coordinate 
System 

P9.10 

Use the three-dimensional Cartesian 
coordinate system to sketch and work with 

points, distance, midpoint, equation of a
sphere and a plane, vectors, and equation of a

line (in vector form and parametric form).  

Three-dimensional Cartesian coordinate 
system; distance & midpoint formulas in 
space; equation of a sphere; equation of a

plane; vector relationships in space;
equations of lines in space 



 
 

 
 

 

 

 
  

    
 

 

 

 

  

 
 

 
 
 

 
 

 
 

 

PACING LESSON STANDARD LEARNING TARGETS KEY CONCEPTS 

9.1 
Basic Combinatorics P8.1 

Use the Multiplication Principle of Counting,
permutations, or combinations to count the

number of ways that a task can be done. 

Multiplication Principle of Counting;
permutations of an n-set; distinguishable

permutations; counting formulas for 
permutations and combinations; formula

for counting subsets of an n-set 

9.2 
The Binomial 

Theorem 
P8.6 

Expand a power of a binomial using the
Binomial Theorem or Pascal’s Triangle, and 
find the coefficient of a specified term of a

binomial expansion. 

Binomial coefficients using 
combinations; Pascal’s Triangle; The

Binomial Theorem; factorial identities 

Chapter 9 

Discrete 
Mathematics 

(9 days) 

9.3 
Probability ---

Identify a sample space and calculate
probabilities and conditional probabilities in 

sample spaces with equally likely or 
unequally likely outcomes. 

Sample space; probability of an event
(equally likely outcomes); probability 

distribution; probability function;
probability of an event (unequally likely 
outcomes); multiplication principle of 

probability; Venn diagrams; tree
diagrams; conditional probability 

formula; binomial probability 

9.4 
Sequences 

P8.2 
P8.3 

Express arithmetic and geometric sequences
explicitly and recursively, and find the limit

of convergent sequences. 

Sequences (finite and infinite); arithmetic
and geometric sequence formulas
(explicit and recursive); limit of a
sequence (converges or diverges) 

9.5 
Series 

P8.1 
P8.4 

Use summation notation to write a series, 
find finite sums of terms in arithmetic and 

geometric sequences, and find sums of 
convergent geometric series. 

Series using summation notation (sigma);
formulas for the sum of a finite arithmetic 
series & geometric series; infinite series
(converges or diverges); partial sums;

formula for the sum of an infinite 
geometric series that converges 


