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1. COURSE DESCRIPTION 

In OnRamps College Algebra (Texas Core Curriculum Code 020, TCCN Code Math 1314), students 
deepen their critical thinking skills and develop their ability to persist through challenges as they 
explore function families: Linear, Absolute Value, Quadratic, Polynomial, Radical, Rational, 
Exponential, and Logarithmic. Students analyze data algebraically and with technology while 
developing their knowledge of properties of functions, matrices and systems of equations, and 
complex numbers. The pedagogy of the course, Inquiry-Based Learning, encourages students to take 
an active role in the construction of their learning. This learning will be accomplished by abstraction, 
generalization, problem-solving, and modeling.  

 
A. Course Pre-requisites  

• Successful completion of high school-level Algebra 1 course, and 
• Successful completion of high school Geometry, or Concurrent Enrollment with Geometry  

 
B. Course Learning Outcomes  

By the end of this course, you will have a deeper and more connected understanding of the 
following:  
• Function Families: Linear and Absolute Value Functions; Quadratic and Cubic Functions; 

Polynomial, Rational, and Radical Functions; Exponential and Logarithmic Functions 
• Function Compositions, Transformations, and Inverses 
• Matrices and Systems of Equations and Inequalities 
• The Complex Number System 
• Modelling, Data Analysis, and Function Regression 
• Sequences, Series, and the Binomial Theorem   
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C. Course Format and Procedures 
This course uses Inquiry-Based Learning (IBL), a pedagogy designed to engage students in the 
educational process.  Inquiry-Based Learning is a student-centered methodology, which 
emphasizes the importance of the active construction of learning. Therefore, students are 
expected to pose questions, make decisions, design plans and experiments, discuss, collaborate, 
communicate results, and provide justified answers and explanations when engaged in the 
inquiry process. 

 

Characteristics of an IBL classroom: 
• Students work together in groups to explore various mathematics concept. 
• Instructor listens to student conversation to monitor creation of mathematical ideas. 
• Students present work on the document camera.  This helps facilitate classroom discussion, 

closure to a problem, and allows for the Instructor to pose extension questions to the class. 
• If a misconception occurs across the classroom the Instructor may choose to bring the class 

back together and pose leading questions to guide the discussions in the correct direction. 
 

Overall Goals: 
• The overall goal is to have students “do” mathematics - that is, to have students engage in 

thinking about the connectedness that exists between various basic areas of mathematics.   
• Students should work to provide rigorous arguments at different levels that support the 

development of these connections.   
• The hope is that students will more deeply understand the discipline of mathematics and the 

fact that if one does not ask “why” when engaging in “doing” mathematics - then the 
processes experienced are strictly mechanical. 

  
D. University Course Staff 

• UT Austin Faculty Lead – A UT Austin faculty member who designs and oversees delivery 
of the OnRamps college distance course, and ensures its alignment to the course as it is 
delivered at the residential university campus. 

• Course Coordinator/Manager – A UT Austin staff member and designee of the UT Austin 
Faculty Lead who serves as a primary subject-matter expert in the academic discipline of 
the OnRamps course and provides yearlong support to high school Instructors to ensure 
the course is delivered with fidelity. As a designee of the UT Austin Faculty Lead, the 
Course Coordinator/Manager assist with academic integrity investigations, send official 
University communication to students, and ensure students have access to all course 
resources and policies.  

• Implementation Coach - An OnRamps Implementation Coach is a full-time UT Austin staff 
member and designee who may meet any of these described functions. 

• UT Austin Instructor of Record – A UT Austin-appointed staff member who grades or 
oversees grading of college course work and determines student eligibility and credit 
award. The UT Austin Instructor of Record also investigates and resolves suspected 
incidents of academic integrity violations in the distance college course. The UT Austin 
Faculty Lead, Course Coordinator/Manager, or other UT Austin-appointed staff member 
may also serve as the UT Austin Instructor of Record. 
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E. Course Schedule  
Exact dates of all exams will vary by High School Instructor of Record and the pacing calendar. All 
exams will be completed within the following Exam Windows: 

   

Date Window Unit & Topic 

09/18 – 10/01 Exam 1 – Units 1&2 

10/28 – 11/08 Exam 2 – Units 3&4 

12/02 – 12/13 Exam 3 – Units 5&6 

12/05 – 12/20 Semester 1 Midterm 

02/03 – 02/14 Exam 4 – Units 7&8 

03/12 – 04/01 Exam 5 – Unit 9 

04/27 – 05/08 Exam 6 – Unit 10 

04/29 – 05/11 Semester 2 Final 

  
2. COURSE REQUIREMENTS 
 

A. Required Materials and Devices 
 

• Canvas Learning Management System. OnRamps provides an online learning environment in 
Canvas Learning Management System (LMS) for all students in this class. You will have access to 
two (2) Canvas courses for the purpose of the dual-enrollment experience: the OnRamps high 
school course and the OnRamps college course. You are expected to access Canvas weekly for 
assignments, quizzes, and exams. You will get many of your assignments and turn in your college 
work in Canvas. You are responsible for reading course information, including assignment 
instructions and due dates, that is posted in Canvas. You are also responsible for frequently 
checking your Canvas Inbox and viewing course announcements. URL: 
https://onramps.instructure.com 
 

• OnRamps Portal. You will access the OnRamps Portal throughout the term to view and make 
decisions about your current OnRamps distance college course enrollment(s), including whether 
you are eligible for the opportunity to earn college credit and whether you wish to accept or 
decline college credit, if earned, at the end of the course. URL: https://onramps.utexas.edu/portal 

 
B. Email.  

Email is an official means of communication at UT Austin. OnRamps staff will use email to 
communicate course, enrollment, and credit information to you. It is your responsibility to keep 
your email address updated in Canvas and the OnRamps Student Portal at all times. You are 
expected to check email frequently in order to stay current with OnRamps-related 
communications, recognizing that certain communications may be time-critical. Failure to check 
email is not acceptable reason for missed communication or missed deadlines. 
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C. Classroom Expectations 
• Class participation. Participation with peers is a critical feature to this course.  Presenting your 

work to and with the class is also a frequent expectation.  
• Behavioral expectations. You should conduct yourself in a collegial manner with your peers and 

instructor. 
• Class attendance. Attendance is critical to the learning in this course.  If an absence is expected, 

then arrangements should be made with the High School Instructor of Record prior to the 
absence.  If an absence is unexpected then students must communicate with the High School 
Instructor of Record as soon as possible to make arrangements to make up the missed work.  If 
missed assignments are not made up in a timely manner the grade may result in a zero. 

 
D. How to Succeed in this Course  

M 301 is designed to help you become a more effective independent learner and problem solver, 
both essential skills to succeed in college. Here are a few ideas for how to be successful in a college 
course adapted from the Sanger Learning Center on UT-Austin Campus: 

• Prepare for Success. Attend class and do your assigned readings and homework. When you miss 
class, make time to make up your work. Advocate for yourself if you know you will be absent by 
planning ahead and determining upcoming assignments that you will miss. 

• Time & Goals. Take time at the beginning of each week to assess your weekly commitments and 
goals. Allocate time to achieving your goals on a daily basis. Make sure your goals are SMART: 
Specific, Measurable, Action-Oriented, Realistic and Time-Bound. 

• Be active. Engage yourself in the learning process. Accomplish this by asking questions if you do 
not understand a concept, trying a problem again a different way if you get stuck or forming a 
study group and working together. Actively studying can take many forms, but one of the most 
effective methods is reviewing course material weekly and teaching concepts from the course to 
peers.  

  
E. Assignments & Grading 
• College Exams occur roughly once every five weeks and cover one to two units per exam.  Most 

exams have two portions: A Canvas portion and a hand written portion. 
• Unit Exercise Assessments are taken on Canvas after each College Exam. There will be a one-week 

window to complete these assessments, and the assessments should be taken outside of class.  
Students are allowed to use notes on all Unit Exercise Assessments. 

• College Homework Assignments are completed on Canvas throughout the academic year. 
Students will complete roughly one College Homework Assignment per week. College Homework 
Assignments are graded based on completion.  

• The OnRamps Orientation is taken once at the beginning of the year. Students will receive a 
completion grade in the college course.  
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Assessment Description Frequency Assignment 
Type 

% Course 
Grade 

College Exams 
Summative exams 
assessing mastery of 
course content 

Approximately one 
per 5 weeks; 3 Unit 
Exams and 1 
Midterm in the Fall; 3 
Unit Exams and 1 
Final in the Spring 

Canvas Quiz and 
Handwritten  75% 

Unit Exercise 
Assessments 

Assessment of 
completion and 
understanding of 
course Exercises 

Approximately one 
per 5 weeks; 3 
Exercise Assessments 
in the Fall; 3 Exercise 
Assessments in the 
Spring 

Canvas Quiz 14% 

College Homework 
Assignments 

Completion of outside-
of-class practice 

Approximately 1 per 
week; 12 College 
Homework 
Assignments in the 
Fall and 12 College 
Homework 
Assignments in the 
Spring 

Canvas Quiz and 
Handwritten 10% 

OnRamps Orientation Completion of 
OnRamps Orientation 

Once at the 
beginning of the year Canvas Modules 1% 

Total    100% 

 
College Course Grading Scale  
 

A 89.50 – 100.00  
B 79.50 – 89.49  
C 69.50 – 79.49  
D 59.50 – 69.49 Minimum Eligibility Grade 
F 0.0 – 59.49   

 
 

• The lowest of the four Fall exam scores (Exam 1, Exam 2, Exam 3, Semester 1 Midterm) will be 
dropped from the college grade. The lowest of the four Spring exam scores (Exam 4, Exam 5, 
Exam 6, Semester 2 Final) will also be dropped from the college grade. 

• The lowest two College Homework Assignments from the Fall semester will be dropped from 
the college grade. The lowest two College Homework Assignments from the Spring semester 
will also be dropped. 

• The lowest Exercise Assessment from the year will be dropped from the college grade. 
•  You must earn a minimum average grade of D on college assignments and assessments during 

the course eligibility period in order to be eligible for the opportunity to earn college credit. If 
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you do not earn a D or higher, there may be other ways you can gain eligibility. For more 
information about eligibility, see section 3. COLLEGE CREDIT below.  

  
F. Missed Work 
With the exception of medical emergencies and extraordinary circumstances, opportunities for 
make-up work will not be provided. Students will not receive retesting opportunities if they miss 
an assignment or do poorly on an assignment. This policy included all exams. 

 
3. COLLEGE CREDIT 
This is a college course delivered via distance education through a dual-enrollment program, which means 
you may earn credit through the UT Austin University Extension for College Algebra in addition to earning 
high school credit. 
 
Your high school Instructor is responsible for assigning high school grades and determining high school 
credit. The UT Austin Instructor of Record is responsible for assigning college grades and determining 
college course eligibility and credit. High school grades may differ from college grades, even on identical 
assignments, because of differences in high school and college expectations. Your high school grades and 
work will not contribute to your college grade. 
 

A. Eligibility for the Opportunity to Earn College Credit 
You may become eligible for the opportunity to earn college credit in two ways: 

• Eligibility by Grade. If you meet the minimum eligibility grade on college assignments and 
assessments completed during the first part of the academic term, you are determined 
eligible for the opportunity to earn college credit based on your grade. 

• Eligibility by Texas Success Initiative (TSI). If you do not meet the eligibility by grade criteria, 
you may submit proof of scores on certain standardized assessments, as outlined in the table 
below, to achieve eligibility by TSI.  

 

Assessment Subject Area Minimum Score 

TSI Math Section 350 

SAT (March 1, 2016 or later) Math Section 530 

SAT (before March 1, 2016) Math Section / Composite 500 / 1070 

ACT Math Section / Composite 19 / 23 

 
B. College Credit Process 
 

The table below describes the college credit process. Throughout the year you will access the OnRamps 
Student Portal (https://onramps.utexas.edu/portal) to view information and indicate decisions about 
your college course enrollment. You can also access FAQs and important dates related to your college 
enrollment in the OnRamps Portal.  
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Important Steps and Dates in College Credit Process 

Step Action Dates 

1 

Eligibility: UT Austin Instructor of Record determines your eligibility for 
the opportunity to earn UT Austin credit based on grades on college 
assignments and assessments.  
 
Visit the OnRamps Student Portal to find out if you are eligible for the 
opportunity to earn UT Austin credit. 

Monday, 
January 13, 2020 

at  
8:00 am CT 

2 

If you are ineligible for the opportunity to earn UT Austin credit, you may 
submit TSI documentation for Mathematics to demonstrate college 
readiness. 

Monday, 
January 13, 2020  

 
through 

 
Tuesday, 

January 21, 2020 

3 

UT Austin Instructor of Record reviews appeals and TSI documentation 
and makes final determination of whether you are eligible for the 
opportunity to earn UT Austin credit.  
 
If you submitted TSI information, visit the OnRamps Student Portal to 
find out if you are eligible for the opportunity to earn UT Austin credit. 

Friday, 
January 24, 2020 

at 5:00 pm CT 

4 

 
Final Grade: UT Austin Instructor of Record issues final course grade. 
 
Visit the OnRamps Student Portal to view your final grade and find out if 
you earned college credit.  
 
Credit Decision: You may elect to accept or decline any college credit 
earned. If you do not make a Credit Decision during the Credit Decision 
Period, OnRamps will determine course credit as follows: 
 

• C or above: You earned credit and will be issued a UT Austin 
transcript unless you decline credit in the OnRamps Portal. 

• D: You earned credit and will not be issued a UT Austin transcript 
unless you accept credit in the OnRamps Portal. 

• F: You did not earn credit and will be withdrawn from the course. 
You will have no official academic record or transcript for the 
course at UT Austin.  

Saturday,  
May 16, 2020 at 

8:00 am CT 
 

through 
 

Wednesday,  
May 20, 2020 at 

5:00 pm CT 

5 
Transcript: If you earned and accepted college credit, you may request 
an official UT Austin transcript through the UT Austin Office of the 
Registrar. 

Monday,  
June 8, 2020 
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4. POLICIES AND RESOURCES 
 

A. Students with Disabilities 
If you receive high-school accommodations related to a disability under the Individuals with 
Disabilities Education Act (IDEA) or Section 504 of the Rehabilitation Act, you may also receive certain 
accommodations in your OnRamps distance college course. Accommodations in an OnRamps course 
must follow accommodations in your Individual Education Plan or 504 Individual Accommodation Plan 
and be allowable under the university assessment practices. Accommodations are individualized and 
based on need and disability.    
 
You must make your need for accommodations known to the UT Austin Instructor of Record through 
the OnRamps Student Portal process prior to the due date for an assignment in order to access 
accommodations for that assignment. You are strongly encouraged to provide information about your 
need for accommodations during registration at the beginning of the course or immediately following 
changes to your Individual Education Plan or 504. 
 
Some examples of college-level accommodations that are allowable depending on the student’s need 
and disability include extended test time (1.5x or 2x allotted time), test administration in a reduced-
distraction environment, and permission to use a calculator when calculation is not the skill being 
assessed.  
 
B. Academic Integrity  
OnRamps students are subject to the University’s academic integrity policies. Academic integrity is 
honesty in your academic work. Each student in the course is expected to abide by the University’s 
Honor Code: 
 

“As a student of The University of Texas at Austin, I shall abide by the core values of the 
University and uphold academic integrity.” 

 
This means that work you produce on assignments and exams is all your own work, unless it is 
assigned as group work. The UT Austin Instructor of Record or your high school Instructor will make it 
clear for each assignment or exam whether collaboration is allowed. Refer to Part D: Assignments 
and Grading in Section 2 for further details about assignment types in your course. 

 
You are responsible for understanding UT Austin’s Academic Honesty Policy which can be found 
here: http://deanofstudents.utexas.edu/sjs/acint_student.php 

 
You must respond to email requests from OnRamps staff for investigations of potential academic 
integrity violations. If you fail to respond to email requests about potential academic integrity 
violations from OnRamps staff, you may receive an academic disciplinary action. 
 
More information about academic integrity may be found in the OnRamps Orientation in Canvas. 

 
C. Student Code of Conduct 
As a participant in the UT Austin OnRamps program, you are expected to uphold a high standard of 
integrity and ethical behavior. This includes using UT Austin resources in an appropriate, ethical 
manner for the purpose of learning. Prohibited behavior includes: 



 

Page 9 of 13 
 

EXPERIENCE COLLEGE BEFORE COLLEGE 
 

 

 
• Unauthorized use of institutional technology and services 
• Providing false or misleading information about an academic record 
• Engaging in violent or disruptive conduct, including hazing, stalking, or behavior that impedes, 

interferes with, or disrupts any University teaching, research, administrative, disciplinary, 
public service, learning, or other authorized activity.  

 
Failure to abide by the student code of conduct may result in an academic sanction or removal from 
the course. For more information about standards of behavior, refer to The University of Texas 
catalog, Chapter 11, Student Discipline and Conduct: http://catalog.utexas.edu/general-
information/appendices/appendix-c/student-discipline-and-conduct/ 

 
D. FERPA  
All students in OnRamps are college students and subject to the federal Family Educational Rights and 
Privacy Act (FERPA). As a participant in the UT OnRamps program, it is important that you understand 
these rights as they apply to you. 

 
Under FERPA, university staff may not share information regarding a student’s college coursework or 
academic standing (grade point average, academic transcript, academic probation, or discipline 
records). 
 
Exceptions: 

1. If the student signs a waiver stating that FERPA-protected information may be released 
to the student’s parent/guardian, university staff may share the FERPA-protected 
information with the parent/guardian. 

2. If university staff share FERPA-protected information with high school staff, including the 
high school Instructor, and the student is under 18 years of age, then the high school staff 
may share that information with the student’s parent or guardian.   

3. If university staff suspect a student presents a significant risk of harm to self or others, 
university staff may disclose FERPA-protected information with a student’s 
parent/guardian, high school Instructor, principal, or other appropriate authority to 
ensure the safety of the student and/or other individuals. 

 
For more information about FERPA, please visit the U.S. Department of Education: 
http://www2.ed.gov/policy/gen/guid/fpco/ferpa/index.html 
 
E. Student Grievance Procedures 
If you have questions or concerns about your rights and responsibilities as a student in an OnRamps 
course, or wish to submit a complaint about your experience, you may contact OnRamps Support at 
support@onramps.zendesk.com or 512-232-6872. 
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APPENDIX A 
Detailed Course Learning Outcomes 
 

• Function Families: Linear and Absolute Value Functions; Quadratic and Cubic Functions; 
Polynomial, Rational, and Radical Functions; Exponential and Logarithmic Functions 
o Classify collections of elements as sets or non-sets. 
o Use mathematical symbols and language to translate between sentences and 

mathematical statements. 
o Explain why a number is rational or irrational using the definition of rational number. 
o Express the algebraic field axioms using plain language, as well as numerical examples or 

cases. 
o Create examples to illustrate the validity of algebraic field axioms. 
o Classify a relationship as a function or not a function given equations, tables, graphs, 

and relationships described verbally. 
o Explain why a relationship is or is not a function using the definition of function. 
o Identify the domain and range of functions given equations, tables, graphs, and 

relationships described verbally. 
o Identify when a function is increasing or decreasing given equations, tables, graphs, and 

relationships described verbally. 
o Apply characteristics of linear functions to create perpendicular and parallel functions. 
o Identify slope and y-intercept of linear functions written in slope-intercept form, point-

slope form, and standard form. 
o Create linear functions that fit described criteria. 
o Determine when coordinates are solutions to linear functions. 
o Determine when linear equations are parallel or perpendicular to one another. 
o Model real-world situations using linear functions. 
o Solve absolute value functions and inequalities using equations, tables, graphs, and 

relationships described verbally. 
o Identify the factors of a quadratic function as a difference of squares or a perfect square 

trinomial 
o Analyze conditions when a quadratic can be factored into the form (x+a)2, (x-a)2, (x+a)(x-

a), (x+a)(x+b),  
(x-a)(x-b), and (x+a)(x-b)  

o Determine the factors of a quadratic using the “factoring by grouping” method 
o Develop a model to algebraically represent the area of squares and the change in area as 

a rectangle, relating  this to quadratic functions 
o Interpret the value of the a  coefficient in the quadratic equation to a graphical 

representation 
o Analyze the quadratic formula to identify the discriminant, axis of symmetry, and vertex 

of a quadratic 
o Explain and interpret the different values the discriminant can yield 
o Use the definition of a parabola and the distance formula to derive the standard form of 

a quadratic 
o Explain how to convert a quadratic equation between standard form to vertex form. 
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o Describe the usefulness of the different forms of quadratic equations 
o Graph quadratic equations in vertex form 
o Apply the quadratic equation to real world parabolic motion 
o Apply patterns for special cubics to factor degree three polynomial functions. 
o Factor degree three polynomials using grouping and common factors. 
o Identify the leading term, leading coefficient, and degree of a given polynomial or power 

function. 
o Identify a given polynomial or power function as even, odd, or neither using graphical 

approaches. 
o Apply the definition of multiplicity to determine the graphical behavior of polynomial 

functions surrounding algebraic roots. 
o Describe the graphical behavior of a given polynomial or power function, including end 

behavior, symmetries, intercepts, and turning points, without the use of graphing 
software. 

o Compare and contrast Polynomial Long Division and Synthetic Division. 
o Conduct Long and Synthetic Division given polynomial functions and linear factors. 
o Prove the Rational Zeros Theorem. 
o Apply the Rational Zeros Theorem to identify possible rational roots of a given 

polynomial function, identifying the real zeros using algebraic techniques. 
o Use the identified possible zeros from RZT with synthetic and long division to determine 

the roots, real or complex, of a polynomial function. 
o Evaluate and simplify rational expressions using the operations of subtraction, addition, 

multiplication, and division 
o Explain the end behavior of rational functions, given a graph or an equation  
o Identify any asymptotes of rational functions, given a graph or an equation 
o Predict the graphs of rational functions given the equation and without the use of 

graphing software. 
o Construct graphs of rational functions, identifying all asymptotes 
o Explain when a root, a hole, and/or an asymptote will exist for a given rational function 
o Create a rational function for a given graph 
o Evaluate radical expressions using the laws of Exponents 
o Solve radical equations and identify extraneous solutions 
o Determine the domain, range, and intercepts of radical functions 
o Determine the transformations done to the parent radical function, given a radical 

equation 
o Apply radical function techniques to real world problems 
o Determine the domain and range of exponential functions 
o Graph exponential functions 
o Apply exponential functions to real world problems 
o Formulate proofs of the properties of logarithms using the definition of logarithm and 

the properties of exponents 
o Simplify logarithmic expressions using the properties of logarithms 
o Solve logarithmic equations using the properties of logarithms. 
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o Determine the domain and range of logarithmic functions 
o Graph logarithmic functions 
o Apply logarithmic functions to real world problems 

• Function Compositions, Transformations, and Inverses 
o Use deduction to show how the transformed function was modified from the parent 

function. 
o Create new functions by modifying parent functions. 
o Apply composition of functions to evaluate mathematical statements. 
o Examine the relationship between composition and iteration to analyze problems. 
o Compare and contrast functions with their inverses. 
o Given a function, determine if it is invertible. 
o Interpret the inverse of given functions. 
o Create inverse functions from polynomial functions, including any domain restrictions 
o Manipulate literal equations to solve for a certain variable or constant 

• Matrices and Systems of Equations and Inequalities 
o Solve systems of linear equations graphically, by substitution, and using Gaussian 

Elimination. 
o Apply methods of solving systems of linear equations to real world situations. 
o Solve systems of equations with three variables using elimination and substitution 

methods. 
o Solve systems of equations with one linear equation and one quadratic equation using 

elimination and substitution methods. 
o Justify whether elimination or substitution is a more efficient method given a system of 

equations. 
o Assess whether or not a solution for one equation is a solution for all equations in a 

system. 
o Represent linear inequalities graphically and compare and contrast “≤” graphs with “<” 

graphs. 
o Solve systems of inequalities consisting of two variables in a linear relationship by using 

graphical overlap techniques. 
o Solve systems of inequalities consisting of one linear relationship and one quadratic 

relationship by using graphical overlap techniques. 
o Utilize matrix operations of addition and subtraction, scalar multiplication, and matrix 

multiplication to solve problems 
o Justify whether two matrices can be added, subtracted, or multiplied 
o Contrast the commutative rules of real numbers with matrix operations 
o Explain what a matrix identity is, and what it is used for 
o Create determinates of 2x2 and 3x3 matrices 
o Determine the inverse of a matrix using an identity matrix or the determinant 
o Solve systems of linear equations with two variables using Cramer’s Rule 
o Analyze a system of linear equations using Cramer’s Rule to determine the number of 

solutions the system has 
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o Solve systems of linear equations with two or three variables using Gaussian Elimination 
and row echelon form of a matrix 

o Apply matrix operations to solve real-world problems 
o Use matrices to perform translations, rotations, and reflections of points on the xy-

plane 
o Apply transformation functions on matrices to perform iterations 

• The Complex Number System 
o Make use of the complex number system to perform operations of addition and 

multiplication  
o Calculate the modulus of a complex number  
o Graph complex numbers in a plane 
o Determine the complex conjugate to divide complex numbers 
o Justify the use of the quadratic formula to find complex roots, and interpret the result of 

the quadratic formula involving complex roots. 
• Modelling, Data Analysis, and Function Regression 
• Use inverse and direct variation between two variables to solve real world problems given 

verbal, numerical, and graphical data. 
o Analyze equations to describe variation in order to make predictions about the graphs of 

the equations. 
o Construct graphs of piecewise functions. 
o Write the equation of piecewise functions given graphs. 
o Use piecewise functions to model real world situations. 
o Use linear regression to Interpret data in a table or in a scatter plot. 
o Use technology to create a linear regression model for a data set 
o Use technology to create statistical regressions of exponential, and quadratic 

relationships 
o Evaluate the usefulness of statistical regression models for real world problems 
o Derive the mathematical value e using the limit definition of e 
o Represent expressions in standard and scientific notation 
o Estimate answers to real world problems to within certain orders of magnitude 
o Compare and contrast the quadratic function to the catenary function 
o Analyze domain and range patterns in data tables to deduce the type of function that is 

being represented 
• Sequences, Series, and the Binomial Theorem  

o Given a set of data, define an arithmetic sequence 
o Given a set of data, define a geometric sequence 
o Given a sequence, determine if it is arithmetic, geometric, or neither 

o Given a sequence, find the nth term of that sequence 
o Derive the formula for the sum of a finite geometric series 
o Evaluate the sums of finite geometric series 

o Apply geometric series to real world problems 
o Apply the binomial theorem to execute binomial expansion 
o Use combinatorics to solve real world problems 


