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COURSE DESCRIPTION 

This course extends students’ experience with functions. Students will investigate 

the properties of polynomial, rational, logarithmic, and trigonometric functions; 

develop techniques for combining functions; broaden their understanding of rates 

of change; and develop facility in applying these concepts and skills. Students will 

also refine their use of the mathematical processes necessary for success in senior 



mathematics. This course is intended both for students taking the Calculus and 

Vectors course as a prerequisite for a university program and for those wishing to 

consolidate their understanding of mathematics before proceeding to any one of 

a variety of university programs. 

 

OVERALL EXPECTATIONS 

Exponential and Logarithmic Functions 

By the end of this course, students will: 

1. Demonstrate an understanding of the relationship between exponential 

expressions and logarithmic expressions, evaluate logarithms, and apply 

the laws of logarithms to simplify numeric expressions; 

2. Identify and describe some key features of the graphs of logarithmic 

functions, make connections among the numeric, graphical, and algebraic 

representations of logarithmic functions, and solve related problems 

graphically; 

3. Solve exponential and simple logarithmic equations in one variable 

algebraically, including those in problems arising from real-world 

applications. 

 

Trigonometric Functions 

By the end of this course, students will: 

1. Demonstrate an understanding of the meaning and application of radian 
measure; 

2. Make connections between trigonometric ratios and the graphical and 
algebraic representations of the corresponding trigonometric functions and 
between trigonometric functions and their reciprocals, and use these 
connections to solve problems; 

3. Solve problems involving trigonometric equations and prove trigonometric 
identities.  

 



 
 
 
 
 
Polynomial and Rational Functions 

By the end of this course, students will: 

1. Identify and describe some key features of polynomial functions, and make 
connections between the numeric, graphical, and algebraic representations 
of polynomial functions; 

2. Identify and describe some key features of the graphs of rational functions, 
and represent rational functions graphically; 

3. Solve problems involving polynomial and simple rational equations 
graphically and algebraically; 

4. Demonstrate an understanding of solving polynomial and simple rational 
inequalities. 

 
Characteristics of Functions    

By the end of this course, students will: 

1. Demonstrate an understanding of average and instantaneous rate of 
change, and determine, numerically and graphically, and interpret the 
average rate of change of a function over a given interval and the 
instantaneous rate of change of a function at a given point; 

2. Determine functions that result from the addition, subtraction, 
multiplication, and division of two functions and from the composition of 
two functions, describe some properties of the resulting functions, and 
solve related problems; 

3. Compare the characteristics of functions, and solve problems by modelling 
and reasoning with functions, including problems with solutions that are 
not accessible by standard algebraic techniques. 

 

Outline of Course Content 

Unit One – Exponential and Logarithmic Functions                                 20 hours 



(Online components: 14 hours; Offline components: 6 hours) 

Topics include: connect the relationships and laws of logarithmic and exponential 
equations, approximate logarithm of a number to any base, determine key 
features of logarithmic functions, investigate the roles of transformative 
parameters, solve problems involving real-world applications, simplify, 
manipulate and solve exponential and logarithmic equations.  
  
Unit Two – Trigonometric Functions                                      30  hours 

(Online components: 21 hours; Offline components: 9 hours) 

Topics include: convert radian measures to degrees, determine primary 
trigonometric ratios in exact radian measure, sketch primary and reciprocal 
functions for angles expressed in radians, determine amplitude, period, and phase 
shift of sinusoidal functions, sketch transformed sinusoidal functions, recognize 
equivalent trigonometric expressions, determine trigonometric ratios through 
compound angle formulas, and solve linear and quadratic trigonometric 
equations.  
 
Unit Three – Polynomial and Rational Functions                              30 hours 

(Online components: 21 hours; Offline components: 9 hours) 

Topics include: Describe key features of polynomial functions, connect polynomial 
functions in factored form and its x-intercepts, determine the role of 
transformative parameters, determine equations of polynomial functions that has 
a set of conditions, determine the properties of even and odd polynomials, 
connecting graphs and equations of rational functions, fluent manipulation of 
polynomial and rational expressions and solve for polynomial inequalities.  

 

Unit Four – Characteristics of Functions                                               30 hours 

(Online components: 21 hours; Offline components: 9 hours) 

Topics include: recognize and describe real-world applications of rates of change – 
both average and instantaneous, combine functions by composing them, using 
function models to solve problems, making real-world applications, and 
determine and describe properties of functions.  



Assessment and Evaluation 

The assessment techniques used in this course are Assessment as, for and of 
Learning.  Their purpose is to provide students with opportunity for engage into 
self-directed ongoing learning, consistent student and teacher communication, 
consistent teacher monitoring of student-learning and the instructional strategies 
have been successful in facilitating the acquisition of the skills described in the 
Ministry of Education’s curriculum expectations for each unit.  Assessment tools 
include but are not limited to: 

Group and individual presentations; story writing assignments; quizzes and 
written tests; organization of binders; student-teacher conferences; 
formal/informal teacher observation and on-going verbal feedback; oral 
presentations; instructional videos and independent mathematics practice.  

70 per cent of the grade will be based on assessment for and of learning tests, 
quizzes and assignments evaluated throughout the course. 

30 per cent of the grade will be based on an assessment of learning evaluation in 
the form of a final examination and performance. 

Knowledge and Understanding               20 % 

Thinking and Inquiry                                  15 % 

Communication                                          15 % 

Application                                                  20 % 

Exam                                                             30 % 

Assessment for Learning (Growing Success) will implement the use of diagnostic 
assessments to determine the students’ readiness skills for the ensuing lessons 
and skills required.  Formative assessments, including frequent informal question 
and discussion during class, will take place in an ongoing and frequent manner to 
assure students are acquiring and practicing skills. 

Assessment as Learning (Growing Success) will be monitored to ascertain that 
students’ are developing the ability to self-correct and to determine individual 
skills that are required for success and in determining individual learning styles. 



Students are provided with adequate time and resources to engage in 
individuated practice and learning of the materials.  

Assessment of Learning (Growing Success) will be done upon completion of units 
and course to convey the success of the students’ achievement of the content 
and concepts learned. 

Teaching/Learning Strategies 

• Binder checks 

• Cooperative learning groups 

• Direct teaching/Socratic method 

• Graphic organizers 

• Think/pair/share 

• Worksheets 

• Individual practice of questions 

• Viewing and responding to videos 

• Questionnaires, Ticket out the Door 

• Oral presentations 

• Independent and group research projects 

• Note-taking 

• Mini-whiteboard activities 

• Investigation 
 

Resources 

• Textbook: Erdman, Wayne. Advanced Functions 12. Toronto: McGraw-Hill 
Ryerson, 2008. Print 

• Worksheets 

• Free graphing software/apps: GeoGebra & Desmos. 

• Youtube Videos 
- “GRAPH DANCE 2011”, retrieved from Youtube. 
- “How to do Long Division with Polynomials with remainder?”, retrieved from 

Youtube. 
- “Dividing a Polynomial by a Trinomial Using Synthetic Division”, retrieved from 

Youtube. 
- “Graphing a Rational Function - Example 2”, retrieved from Youtube. 
- “Laws of Logarithms”, retrieved from Youtube. 


