
Hoboken Public Schools 
 

Pre-Calculus Curriculum 

 
 
 

  



Pre-Calculus  HOBOKEN PUBLIC SCHOOLS 
 
Course Description 
 
This course is designed to cover topics in Algebra ranging from polynomial, rational, and exponential 
functions to conic sections.  Trigonometry concepts such as Law of Sines and Cosines will be introduced.  
Students will then begin analytic geometry and calculus concepts such as limits.  This class is important 
for any student planning to take a college calculus courses.  
 
Course Resources 
 

Ø Online Textbook  
Ø Content Vocabulary,  
Ø Practices quizzes 
Ø www.KhanAcademy.org, 
Ø www.Desmos.com, 
Ø www.kutasoftware site 
Ø www.njctl.org/courses/math/precalculus 
Ø www.illustrativemathematics.org, 
Ø www.mathsisfun.com 

Pacing Guide 
 

Unit Titles  Time Frame  
Unit One: Linear and Non-Linear 
Equations and Transformations  

6-7 Weeks  

Unit Two:  Trigonometric Functions  
 

6-8 Weeks  

Unit Three:  Analytical Trigonometry and 
Sequences, Series, and Probability  

6-8 Weeks  

Unit Four:  Vectors, Analytical Geometry, 
Limits, and Introduction to Calculus  

6-8 Weeks  

 
 
Unit 1 - Linear and Non-Linear Equations and Transformations   
Six to Seven Weeks  
 
Unit 1 Overview  
In this unit, Students will understand the concept of a function and use function notation. Interpret 
functions that arise in applications in terms of the context. Analyze functions using different 
representations.  Students will determine a function’s domain and range, relative maximums and relative 
minimums, and areas of increase/decrease/constant.  Students will determine if a function is even, odd, or 
neither.  Students will explore that if given a parent function and a transformed function, they will 
describe the transformation that occurred. Use these transformations to sketch a new graph or find new 
points.  Students will understand the concept of a non-linear function and use function notation. Interpret 
non-linear functions that arise in applications in terms of the context and write a function defined by an 



expression in different but equivalent forms to reveal and explain different properties of the function. .  
Students will learn how to add, subtract, multiply and divide functions as well as find composition of 
functions.  Students will explore how to graph, write, solve, divide and apply polynomial functions of 
higher degree.  Students will explore how to graph rational functions in any form, giving the domain of 
the function and labeling all asymptotes, holes, and intercepts.  Students will understand that given the 
critical information about a rational function, determine an equation or a graph matching this information 
 
 
Essential Questions 
 

Ø How can functions be built and represented (verbally, graphically, numerically, and algebraically)? 
Ø What is similar and what is different between the many types of functions we can create? 
Ø How can we rewrite a mathematical object (an expression, equation, or function) to better 

understand what the object represents and see the important features of that object? 
Ø What techniques and methods can be used to find the roots of higher degree polynomial functions? 
Ø How will you analyze rational functions by finding all horizontal, vertical and slanted asymptotes 

and graphing them, both manually and using technology? 
Ø (Given a verbal description) How would you sketch a graph of this function?   

 
Essential Learning Outcomes 
 

Ø Students will understand the concept of a function and use function notation. Interpret functions that arise 
in applications in terms of the context. Analyze functions using different representations  

Ø Students will determine a function’s domain and range, relative maximums and relative minimums, and 
areas of increase/decrease/constant. 

Ø Students will determine if a function is even, odd, or neither. 
Ø Students will explore that if given a parent function and a transformed function, they will describe the 

transformation that occurred. Use these transformations to sketch a new graph or find new points 
Ø Students will understand the concept of a non-linear function and use function notation. Interpret non-

linear functions that arise in applications in terms of the context and write a function defined by an 
expression in different but equivalent forms to reveal and explain different properties of the function.  

Ø Students will learn how to add, subtract, multiply and divide functions as well as find composition of 
functions  

Ø Students will explore how to graph, write, solve, divide and apply polynomial functions of higher degree 
Ø Students will explore how to graph rational functions in any form, giving the domain of the function and 

labeling all asymptotes, holes, and intercepts 
Ø Students will understand that given the critical information about a rational function, determine an 

equation or a graph matching this information 
 
Technology Infusion 
 

Ø 8.2.12.E.1Demonstrate an understanding of the problem-solving capacity of computers in our 
world. 

Ø 8.1.12.F.1 Critical Thinking, Problem Solving, Decision Making.  Evaluate the strengths and 
limitations of emerging technologies and their impact on educational, career, personal and or 
social needs.  

 
Standards Addressed 

Ø A.CED.A.2: Create equations in two or more variables to represent relationships between 
quantities; graph equations on coordinate axes with labels and scales.  



Ø A.APR.B.3: Identity zeros of polynomials when suitable factorizations are available, and use the 
zeros to construct a rough graph of the function defined by the polynomial.  

Ø F.BF.B.5: Understand the inverse relationship between exponents and logarithms and use this 
relationship to solve problems involving logarithms and exponents.  

Ø F.IF.B.4: For a function that models a relationship between two quantities, interpret key features 
of graphs and tables in terms of the quantities, and sketch 

Ø F.LE.A.4: For exponential models, express as a logarithm the solutions to abct = d where a, c, and 
d are numbers and the base b is 2, 10, or e; evaluate the logarithm using technology  

Ø F.LE.4 For exponential models, express as a logarithm the solution to abct = d where a, c, and d 
are numbers and the base b is 2, 10, or e; evaluate the logarithm using technology. 

Ø S.ID.B.6a: Fit a function to the data; use function fitted to data to solve problems in the context of 
the data. Use given function or choose a function suggested by the context. Emphasize linear, 
quadratic, and exponential models 

 
 
Differentiation 

Ø Time: Extra time for assigned tasks, adjust length of assignment, timeline with due dates for 
reports and projects, communication system between home and school and provide lecture 
notes/outline.  

Ø Processing: Extra Response time, verbalize steps, repeat, clarify or reword directions, Mini-
breaks between tasks, Provide a warning for transitions, and partnering. 

Ø Recall: Teacher-made checklist, Use visual graphic organizers, reference resources to promote 
independence and visual/verbal reminders 

Ø Assistive Technology:  Computer, smart board, TI-89 calculators. 
Ø Tests/Quizzes/Grading:  Extended time, Study guides, shortened tests, and read directions aloud. 
Ø Behavior/Attention:  Consistent daily structured routine, simple and clear classroom rules, and 

frequent feedback. 
Ø Organization:  Individual daily planner, display a written agenda, note-taking assistance, and 

Color code materials. 

Assessments 
Ø Do Nows 
Ø Quizzes 
Ø Formative Assessments  
Ø Edmentum Assessment  
Ø Homework 
Ø Exit tickets 
Ø Unit Tests 
Ø Required District/State Assessments 
Ø Short/Extended Constructed Response Items 
Ø Quick-Writes (index cards with formulas and concepts) 
Ø Vocabulary check 

21st Century Learning Connection 
Ø 9.1.12.C.8 Identify the types and characteristics of predatory lending practices (e.g;payday loans, 

car title loans, high-risk mortgages 



Ø 9.1.12.A.1 Apply critical thinking and problem-solving strategies during structured learning 
experiences. 

Ø 9.4.12A.16 Employ critical thinking skills independently and in teams to solve problems and 
make decisions, (e.g., analyze, synthesize, and evaluate). 

Ø 9.4.12A.17 Employ critical thinking and interpersonal skills to resolve conflicts. 
 
 
Unit 2 Trigonometric Functions  
Six to Eight Weeks  
 
Unit 2 Overview  
 
In this unit, students will understand the concept of a Trigonometric function and use function notation. 
Students will interpret trigonometric functions that arise in applications in terms of the context.  Students 
will be able to understand the concept of inverse and composite  
trigonometric function and use function notation. Students will explore how to interpret inverse and 
composite functions that arise in applications in terms of the context.  Students will be able to evaluate 
trigonometric functions using domain and range, reference angles, and using technology. Then, graph 
them using amplitude, period and translations.  Students will discover how to use the fundamental 
trigonometric identities to prove other identities. 
 
Essential Questions 
 
Ø How is the relationship between a triangle and the unit circle determined?  
Ø How are trigonometric functions evaluated in the quadrants?  
Ø How do you describe angles and angular movement?  
Ø How do you evaluate and graph trigonometric functions by using the unit circle?  
Ø How do you use trigonometry to solve right triangles, and any angle?  
Ø How are all trigonometric functions related?  
Ø How are trigonometric functions used to model waves and periodic behavior?  
 
Essential Learning Outcomes 
 
Ø Students will understand the concept of a Trigonometric function and use function notation.  
Ø Students will interpret trigonometric functions that arise in applications in terms of the context. 
Ø Students will be able to understand the concept of inverse and composite  

trigonometric function and use function notation.  
Ø Students will explore how to interpret inverse and composite functions that arise in  

applications in terms of the context. 
Ø Students will be able to evaluate trigonometric functions using domain and range,  

reference angles, and using technology. Then, graph them using amplitude, period and 
translations. 

Ø Students will discover how to use the fundamental trigonometric identities to prove  
other identities. 

 
Technology Infusion 

Ø 8.2.12.E.1Demonstrate an understanding of the problem-solving capacity of computers in our 
world 



Standards Addressed 
Ø F.TF.A.1: Understand radian measure of an angle as the length of the arc on the unit circle 

subtended by the angle. 
Ø F.TF.A.2: Explain how the unit circle in the coordinate plane enables the extension of 

trigonometric function to all real numbers, interpreted as radian measures of angles traversed 
counterclockwise around the unit circle. 

Ø F.TF.A.3: Use special triangles to determine geometrically the values of sine, cosine, tangent for 
𝜋/3, 𝜋/4, and 𝜋/6, and to use the unit circle to express the values of sine, cosine, and tangent for 𝜋 
− 𝑥, 𝜋 + 𝑥, and 2𝜋 − 𝑥 in terms of their values for x, where x is any real number.  

Ø F.TF.B.5: Choose trigonometric functions to model periodic phenomena with specified amplitude, 
frequency, and midline.  

Ø F.TF.B.7: Use inverse functions to solve trigonometric equations that arise in modeling contexts; 
evaluate the solutions using technology, and interpret them in terms of the context. 

Ø F.TF.C.8: Prove the Pythagorean identity sin2 𝜃 + cos2 𝜃 = 1 and use it to find sin(𝜃), cos(𝜃), 
tan(𝜃), and the quadrant of the angle. 

 
 
 
Differentiation 

Ø Time: Extra time for assigned tasks, adjust length of assignment, timeline with due dates for 
reports and projects, communication system between home and school and provide lecture 
notes/outline.  

Ø Processing: Extra Response time, verbalize steps, repeat, clarify or reword directions, Mini-
breaks between tasks, Provide a warning for transitions, and partnering. 

Ø Recall: Teacher-made checklist, Use visual graphic organizers, reference resources to promote 
independence and visual/verbal reminders 

Ø Assistive Technology:  Computer, smart board, TI-89 calculators. 
Ø Tests/Quizzes/Grading:  Extended time, Study guides, shortened tests, and read directions aloud. 
Ø Behavior/Attention:  Consistent daily structured routine, simple and clear classroom rules, and 

frequent feedback. 
Ø Organization:  Individual daily planner, display a written agenda, note-taking assistance, and 

Color code materials 

Assessments 
Ø Do Nows 
Ø Quizzes 
Ø Formative Assessments  
Ø Edmentum Assessment  
Ø Homework 
Ø Exit tickets 
Ø Unit Tests 
Ø Required District/State Assessments 
Ø Short/Extended Constructed Response Items 
Ø Quick-Writes (index cards with formulas and concepts) 
Ø Vocabulary check 



21st Century Learning Connection 
Ø 9.1.12.C.8 Identify the types and characteristics of predatory lending practices (e.g; payday loans, 

car title loans, high-risk mortgages 
 
 
Unit 3 - Analytical Trigonometry and Sequences, Series, and Probability  
Six to Eight Weeks  
 
Unit 3 Overview  
In this unit, students will be able solve all types of trigonometric equations including: equations of 
quadratic type, ones involving multiple angles, others using sum and difference, multiple angle, power 
reducing, half angle, product to sum and sum to product formulas. Students will understand the use the 
law of Sine and Cosine to solve oblique triangles, find their areas while modeling and solving real life 
problems.  Students will use the sequences and series to model real life problems.  Students will be able to 
explore how to write the rule for a sequence, given a set of numbers or a sequence of images.  Students 
will explore how to use sigma notation to describe a series and find the indicated partial sum or infinite 
sum.  Students will discover how to use Binomial theorem to calculate the Binomial coefficients and then 
find the Binomial expansion using Pascal’s triangles.  Students will understand how to use combinations 
and permutation for counting problems.  Students will be able to find probability of independent, 
dependent and mutually exclusive events 

 
 
Essential Questions 
 

Ø How do you use fundamental trigonometric identities, sum and difference formulas and Multiple 
angle and Product-to-Sum Formulas in order to simplify and evaluate trigonometric functions and 
to verify trigonometric identities? 

Ø How do you use trigonometry and the Law of Sine and Law of Cosine to solve and find the areas 
of oblique triangles?  

Ø Show lottery tickets and look at the odds of winning.  What decision would you make based on 
this information? 

Ø Show an odds chart concerning health insurance for smokers and non-smokers.  Why is there a 
different cost for each? 

Ø What methods can be used to find binomial coefficients?   
Ø How do you use binomial coefficients to write binomial expansions?   

Essential Learning Outcomes 
Ø Students will be able solve all types of trigonometric equations including: equations of quadratic 

type, ones involving multiple angles, others using sum and difference, multiple angle, power 
reducing, half angle, product to sum and sum to product formulas. 

Ø Students will understand the use the law of Sine and Cosine to solve oblique triangles, find their 
areas while modeling and solving real life problems 

Ø Students will use the sequences and series to model real life problems. 
Ø Students will be able to explore how to write the rule for a sequence, given a set of numbers or a 

sequence of images 
Ø Students will explore how to use sigma notation to describe a series and find the indicated partial 

sum or infinite sum 
Ø Students will discover how to use Binomial theorem to calculate the Binomial coefficients and 

then find the Binomial expansion using Pascal’s triangles 



Ø Students will understand how to use combinations and permutation for counting problems. 
Ø Students will be able to find probability of independent, dependent and mutually exclusive events 

 
Technology Infusion  

Ø 8.2.12.E.1Demonstrate an understanding of the problem-solving capacity of computers in our 
world 

Ø 9.1.12.A.1 Apply critical thinking and problem-solving strategies during structured learning 
experiences. 

Ø 9.4.12A.16 Employ critical thinking skills independently and in teams to solve problems and 
make decisions, (e.g., analyze, synthesize, and evaluate). 

Ø 9.4.12A.46 Employ organizational skills to foster positive working 
 
Standards Addressed 

Ø F.TF.B.7: Use inverse functions to solve trigonometric equations that arise in modeling contexts; 
evaluate the solutions using technology, and interpret them in terms of the context. 

Ø F.TF.C.9: Prove the addition and subtraction formulas for sine, cosine, and tangent and use them 
to solve problems.  

Ø G.SRT.D.9: Derive the formulas A = ½ ab sin(C) for the area of a triangle by drawing an 
auxiliary line from a vertex perpendicular to the opposite side. 

Ø G.SRT.D.10: Prove the Laws of Sines and Cosines and use them to solve problems.  
Ø G.SRT.D.11: Understand and apply the law of Sines and the Law of Cosines to find unknown 

measurements in right and non-right triangles (e.g. surveying problems, resultant forces). 
Ø F.BF.2Write arithmetic and geometric sequences both recursively and with an explicit formula, 

use them to model situations, and translate between the two forms.  
Ø S.CP.5 Use everyday language to explain independence and conditional probability in real-world 

situations.  

Differentiation  
 

Ø Time: Extra time for assigned tasks, adjust length of assignment, timeline with due dates for 
reports and projects, communication system between home and school and provide lecture 
notes/outline.  

Ø Processing: Extra Response time, verbalize steps, repeat, clarify or reword directions, Mini-
breaks between tasks, Provide a warning for transitions, and partnering. 

Ø Recall: Teacher-made checklist, Use visual graphic organizers, reference resources to promote 
independence and visual/verbal reminders 

Ø Assistive Technology:  Computer, smart board, TI-89 calculators. 
Ø Tests/Quizzes/Grading:  Extended time, Study guides, shortened tests, and read directions aloud. 
Ø Behavior/Attention:  Consistent daily structured routine, simple and clear classroom rules, and 

frequent feedback. 
Ø Organization:  Individual daily planner, display a written agenda, note-taking assistance, and 

Color code materials. 

Assessments 
Ø Do Nows 
Ø Quizzes 
Ø Formative Assessments  
Ø Edmentum Assessment  
Ø Homework 
Ø Exit tickets 



Ø Unit Tests 
Ø Required District/State Assessments 
Ø Short/Extended Constructed Response Items 
Ø Quick-Writes (index cards with formulas and concepts) 
Ø Vocabulary check 

21st Century Learning Connection 
Ø 9.1.12.C.8 Identify the types and characteristics of predatory lending practices (e.g;payday loans, 

car title loans, high-risk mortgages 
Ø 9.1.12.A.1 Apply critical thinking and problem-solving strategies during structured learning 

experiences. 
Ø 9.4.12A.16 Employ critical thinking skills independently and in teams to solve problems and 

make decisions, (e.g., analyze, synthesize, and evaluate). 
Ø 9.4.12A.17 Employ critical thinking and interpersonal skills to resolve conflicts. 

 
 
Unit 4 - Vectors, Analytical Geometry, Limits, and Introduction to Calculus 
Six to Eight Weeks  
 
Unit 4 Overview  
In this unit, students will explore how to plot points, find distance between and mid points in a 3D 
coordinate.  Students will be able to find component forms of unit vectors in same direction of magnitude 
of dot product of and system.  Students will be able to determine whether vectors are parallel and apply 
them to solve real life problems.  Students will be able to understand how to write equations of circles, 
ellipses and hyperbolas.  Classify conics from their general equation and apply real life situations.  
Convert between rectangular coordinates and equations into polar coordinates and equations.  Graph 
points and equations in the polar coordinate system.  Understand the concept of limit and use the 
definition, factoring and rationalizing techniques to find the limits of the functions graphically and 
algebraically.  Students will evaluate limits of difference quotients from Calculus.   
 
 
Essential Questions 
 

Ø How are vectors, parametric equations, and polar coordinates are useful in solving real-world 
problems? 

Ø How are functions represented using vectors, parametric equations, and polar coordinates? 
Ø How are parabolas, circles, ellipses, and hyperbolas described using equations? 
Ø How are some key characteristics of the graphs of the four conic sections identified?   
Ø How can equations of conic sections be written given partial information? 
Ø What is the limit of a function and how can a limit be used to determine the continuity of a 

function? 
Ø What is the difference between average and infinitesimal changes and how does that relate to 

tangent lines?  
Ø How do you calculate the slope of a curve at a point and express it in terms of a limit?  

Essential Learning Outcomes 
 

Ø Students will explore how to plot points, find distance between and mid points in a 3D coordinate 
Ø Students will be able to find component forms of unit vectors in same direction of magnitude of 

dot product of and system. 



Ø Students will be able to determine whether vectors are parallel and apply them to solve real life 
problems. 

Ø Students will be able to understand how to write equations of circles, ellipses and hyperbolas 
Ø Students will classify conics from their general equation and apply real life situations. 
Ø Students will convert between rectangular coordinates and equations into polar coordinates and 

equations. 
Ø Students will graph points and equations in the polar coordinate system 
Ø Students will understand the concept of limit and use the definition, factoring and rationalizing 

techniques to find the limits of the functions graphically and algebraically. 
Ø Students will evaluate limits of difference quotients from Calculus 

 
Technology Infusion  
8.2.12.E.1Demonstrate an understanding of the problem-solving capacity of computers in our world. 
8.1.12.F.1 Critical Thinking, Problem Solving, Decision Making.  Evaluate the strengths and limitations 
of emerging technologies and their impact on educational, career, personal and or social needs.  
 
Standards Addressed 

Ø F.IF.A.3, F.IF.B.4 Find the limits of functions either by using its definition, by approximating it 
graphically and numerically or by evaluating one-sided ones 

Ø F.LE.A.1b Use a tangent line to approximate the slope of a graph at a point. 

Differentiation  
 

Ø Time: Extra time for assigned tasks, adjust length of assignment, timeline with due dates for 
reports and projects, communication system between home and school and provide lecture 
notes/outline.  

Ø Processing: Extra Response time, verbalize steps, repeat, clarify or reword directions, Mini-
breaks between tasks, Provide a warning for transitions, and partnering. 

Ø Recall: Teacher-made checklist, Use visual graphic organizers, reference resources to promote 
independence and visual/verbal reminders 

Ø Assistive Technology:  Computer, smart board, TI-89 calculators. 
Ø Tests/Quizzes/Grading:  Extended time, Study guides, shortened tests, and read directions aloud. 
Ø Behavior/Attention:  Consistent daily structured routine, simple and clear classroom rules, and 

frequent feedback. 
Ø Organization:  Individual daily planner, display a written agenda, note-taking assistance, and 

Color code materials. 

Assessments 
Ø Do Nows 
Ø Quizzes 
Ø Formative Assessments  
Ø Edmentum Assessment  
Ø Homework 
Ø Exit tickets 
Ø Unit Tests 
Ø Required District/State Assessments 
Ø Short/Extended Constructed Response Items 
Ø Quick-Writes (index cards with formulas and concepts) 



Ø Vocabulary check 

21st Century Learning Connection 
Ø 9.4.12A.16 Employ critical thinking skills independently and in teams to solve problems and 

make decisions, (e.g., analyze, synthesize, and evaluate). 
Ø 9.4.12A.17 Employ critical thinking and interpersonal skills to resolve conflicts. 

 


