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Advanced Functions 

Grade 12, University Preparation 

Course Description/Rationale: 

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: 

Characteristics of functions 

- 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;

- 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;

- 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.

Specific Expectations: 

http://www.edu.gov.on.ca/eng/curriculum/secondary/math1112currb.pdf (Page 95-98) 

Polynomial Functions and Rational functions 

- Identify and describe some key features of polynomial functions, and make connections

between the numeric, graphical, and algebraic representations of polynomial functions.

- Identify and describe some key features of the graphs of rational functions, and represent

rational functions graphically;

- Solve problems involving polynomial and simple rational equations graphically and

algebraically;

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

Specific Expectations: 

http://www.edu.gov.on.ca/eng/curriculum/secondary/math1112currb.pdf (Page 91-94) 

Trigonometric Functions 

- Demonstrate an understanding of the meaning and application of radian measure;

- 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;

- Solve problems involving trigonometric equations and prove trigonometric identities.

Specific Expectations: 

http://www.edu.gov.on.ca/eng/curriculum/secondary/math1112currb.pdf (Page 89-90) 

http://www.edu.gov.on.ca/eng/curriculum/secondary/math1112currb.pdf
http://www.edu.gov.on.ca/eng/curriculum/secondary/math1112currb.pdf
http://www.edu.gov.on.ca/eng/curriculum/secondary/math1112currb.pdf
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Exponential and Logarithmic Functions 

- Demonstrate an understanding of the relationship between exponential expressions and

logarithmic expressions, evaluate logarithms, and apply the laws of logarithms to simplify

numeric expressions;

- 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;

- Solve exponential and simple logarithmic equations in one variable algebraically, including

those in problems arising from real-world applications.

Specific Expectations: 

http://www.edu.gov.on.ca/eng/curriculum/secondary/math1112currb.pdf (Page 87-88) 

Outline of the Course Content: 

Unit Unit Title (Description) Time 

Unit 1 

Characteristics of functions 

➢ 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;

➢ 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;

➢ 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.

24 hours 

Unit 2 

Polynomial and rational functions 
The student will able to: 

➢ identify and describe some key features of polynomial functions,

and make connections between the numeric, graphical, and

algebraic representations of polynomial functions

➢ identify and describe some key features of the graphs of rational

functions, and represent rational functions graphically;

➢ solve problems involving polynomial and simple rational equations

graphically and algebraically;

➢ demonstrate an understanding of solving polynomial and simple

rational inequalities.

. 

28 hours 

Unit 3 

Trigonometric functions 
The student will able to:  

➢ demonstrate an understanding of the meaning and application of
radian measure;

➢ 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;

solve problems involving trigonometric equations and prove trigonometric 
identities 

28 hours 

http://www.edu.gov.on.ca/eng/curriculum/secondary/math1112currb.pdf
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Unit 4 

Exponential and logarithmic functions 
The student will able to : 

➢ demonstrate an understanding of the relationship between
exponential expressions and logarithmic expressions, evaluate
logarithms, and apply the laws of logarithms to simplify numeric
expressions;

➢ 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;

solve exponential and simple logarithmic equations in one variable 
algebraically, including those in problems arising from real-world 
applications 

27hours 

Final Review 3 hours 

Cumulative Project 6 hours 

Final Exam 3 hours 

Total >110  hours

Teaching/Learning strategies: 

As in a conventional classroom, instructors employ a range of strategies for teaching a course: 

• Clear writing that connects mathematics to relevant situational problems

• Examples of full solutions in various contexts and opportunities to practice

• Direct instruction and coaching on student work by the teacher

In addition, teachers and students have at their disposal a number of tools that are unique to

electronic learning environments:

• Electronic simulation activities

• Video presentations

• Discussion boards and email

• Assessments with real-time feedback

• Interactive activities that engage both the student and teacher in the subject

• Peer review and assessment

• Internet Instructional Videos

All course material is online, no textbook is required. Assignments are submitted electronically.

Tests are completed online at a prescribed period according to a time table with synchronous

classroom, and the course ends in a final exam which the student writes under the supervision of

a proctor approved by School at a predetermined time and place. The final mark and report card

are then forwarded to the student's home school.

Students must achieve the Ministry of Education learning expectations of a course and complete

110 hours of planned learning activities, both online and offline, in order to earn a course credit.

Students must keep a learning log throughout their course which outlines the activities they have

completed and their total learning hours. This log must be submitted before the final exam can be

written.

The chart below indicates some general examples of online and offline activities.

Online Learning Activities Offline Learning Activities 

Watching instructional videos Reading materials for course 

Discussion with teacher during synchronous 

classroom. 

Watching additional resources videos Studying instructional material 

Completing online timed assignments Practicing skills 
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Contributing to Forums Completing assignments 

Uploading video presentations Completing essays 

Communicating with instructor Preparing presentations 

Participating in live conferences Reviewing for tests and exams 

Practicing through online quizzes Researching topics on internet 

Reviewing peer submissions 

Assessing peer presentations 

Completing online timed exam 

Students are expected to access and participate actively in course work and course forums on a 

regular and frequent basis. This interaction with other students is a major component of this 

course and there are minimum requirements for student communication and contribution. 

Seven mathematical processes will form the heart of the teaching and learning strategies used. 

1. Communicating: To improve student success there will be several opportunities for students to

share their understanding both in oral as well as written form.

2. Problem solving: Scaffolding of knowledge, detecting patterns, making and justifying

conjectures, guiding students as they apply their chosen strategy, directing students to use

multiple strategies to solve the same problem, when appropriate, recognizing, encouraging, and

applauding perseverance, discussing the relative merits of different strategies for specific types

of problems.

3. Reasoning and proving: Asking questions that get students to hypothesize, providing students

with one or more numerical examples that parallel these with the generalization and describing

their thinking in more detail.

4. Reflecting: Modeling the reflective process, asking students how they know.

5. Selecting Tools and Computational Strategies: Modeling the use of tools and having students

use technology to help solve problems.

6. Connecting: Activating prior knowledge when introducing a new concept in order to make a

smooth connection between previous learning and new concepts, and introducing skills in

context to make connections between particular manipulations and problems that require them.

7. Representing: Modeling various ways to demonstrate understanding, posing questions that

require students to use different representations as they are working at each level of conceptual

development - concrete, visual or symbolic, allowing individual students the time they need to

solidify their understanding at each conceptual stage.

Strategies for Assessment and Evaluation of Student Performance: 

Your final grade will be determined as follows:  

· 70% of the grade will be based on evaluation conducted throughout the course. This portion of

the grade should reflect your most consistent level of achievement throughout the course, although

special consideration will be given to more recent evidence of achievement.

· 30% of the grade will be based on a final evaluation administered at or towards the end of the

course. This evaluation will be based on evidence from one or a combination of the following: an

examination, a performance, and/or another method of evaluation suitable to the course content.

The final evaluation allows you an opportunity to demonstrate comprehensive achievement of

Page 3 of 5 the overall expectations for the course.

(Growing Success: Assessment, Evaluation and Reporting in Ontario Schools. Ontario Ministry

of Education Publication, 2010 p.41)
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70% Ongoing Assessment 30% Final Assessment 

40% Student Products 

Assignment 1      3% 

Assignment 2  3% 

Assignment 3 3% 

Assignment 4  3% 

(Students can submit assignment by 

email/School online platform) 

Quiz 1   3% 

Quiz 2   3% 

Quiz 3  3% 

Quiz 4    3% 

Unit Test-1  4% 

Unit Test-2   4% 

Unit Test-3    4% 

Unit Test-4  4% 

15% Observation 

Discussion Forums        2.5%        

Blog/ Student Feedback  2.5%         

Presentation 1 (Real time video presentations) 

5%               

Presentation 2  (Real time video presentations                        

5% 

15% Conversation 

Focused Conversation 1 - 7.5%

Focused Conversation  2 7.5% 

Cumulative  

Final Project Assignment         10% 

Final Exam        20%  

Assessment Categories: 

(The assessment will be distributed across the following four achievement chart categories) 

Knowledge & 

Understanding 

K-25%

Thinking & 

Inquiry/Problem 

Solving T-25% 

Communication 

C-25%

Application/Making 

Connections 

A-25%

Knowledge of 

content (e.g., facts, 

terms, procedural 

skills, use of tools). 

Understanding of 

mathematical 

concepts. 

Use of planning skills 

− understanding the

problem (e.g., formulating 

and interpreting the

problem, making

conjectures)

− making a plan for

solving the problem

Use of processing skills

− carrying out a plan (e.g., 

collecting data,

questioning, testing,

revising, modeling,

solving, inferring, forming 

Expression and 

organization of ideas 

and mathematical 

thinking (e.g., clarity of 

expression, logical 

organization), using 

oral, visual, and written 

forms (e.g., pictorial, 

graphic, dynamic, 

numeric, algebraic 

forms; concrete 

materials). 
Communication for 

different audiences 

(e.g., peers, teachers) 

Application of 

knowledge and skills in 

familiar contexts. 

Transfer of knowledge 

and skills to new 

contexts. 

Making connections 

within and between 

various contexts (e.g., 

connections between 

concepts, 

representations, and 

forms within 

mathematics; 
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conclusions) 

− looking back at the

solution (e.g., evaluating

reasonableness, making

convincing arguments,

reasoning, justifying,

proving, reflecting)

Use of critical/creative

thinking processes (e.g.,

problem solving, inquiry)

and purposes (e.g., to 

present data, justify a 

solution, express a 

mathematical 

argument) in oral, 

visual, and written 

forms. 
Use of conventions, 

vocabulary, and 

terminology of the 

discipline (e.g., terms, 

symbols) in oral, visual,

and written forms. 

connections involving 

use of prior knowledge 

and experience; 

connections between 

mathematics, other 

disciplines, and the real 

world). 

30% 20% 20% 30% 

AFL/AAL/AOL Tracking sheet: 

Unit 1: 

AAL AFL AOL 

Self-Reflection Form Gizmos Investigation, Phet 

simulations, Desmos 

graphing calculator 

Assignment- 1 

Quiz -1 

Peer Review Homework Unit Test 1 

Checklist Exit Tickets, Diagnostic 

Quiz 

Presentation-1 

Unit 2 

AAL AFL AOL 

Self-Reflection Form Gizmos Investigation, Phet 

simulations, Desmos 

graphing calculator 

Assignment- 2 

Quiz -2 

Peer Review Homework Unit Test 2 

Presentation- 2 
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Checklist Exit Tickets, Diagnostic 

Quiz 

Unit 3 

AAL AFL AOL 

Self-Reflection Form Gizmos Investigation, Phet 

simulations, Desmos 

graphing calculator 

Assignment- 3 

Quiz -3 

Peer Review Homework Unit Test 3 

Checklist Exit Tickets, Diagnostic 

Quiz 

Focused Conversation-1 

Unit 4 

AAL AFL AOL 

Self-Reflection Form Gizmos Investigation, Phet 

simulations, Desmos 

graphing calculator 

Assignment- 4 

Quiz -4 

Peer Review Homework Unit Test 4 

Checklist Exit Tickets, Diagnostic 

Quiz 

Focused Conversation-2 

Discussion forums 

Blog 

Considerations for Program Planning: 

1. Instructional Approaches: To make new learning more accessible to students, teachers build

new learning upon the knowledge and skills students have acquired in previous years – in

other words, they help activate prior knowledge. It is important to assess where students are

in their mathematical growth and to bring them forward in their learning.

2. Planning Mathematics Programs for Students with Special Education Needs: Classroom

teachers are the key educators of students who have special education needs. They have a

responsibility to help all students learn, and they work collaboratively with special education

teachers, where appropriate, to achieve this goal.
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3. Program Considerations for English Language Learners: Young people whose first

language is not English enter Ontario secondary schools with diverse linguistic and cultural

backgrounds. Some English language learners may have experience of highly sophisticated

educational systems, while others may have come from regions where access to formal

schooling was limited. All of these students bring a rich array of background knowledge and

experience to the classroom, and all teachers must share in the responsibility for their English-

language development.

4. Antidiscrimination Education in Mathematics: To ensure that all students in the province

have an equal opportunity to achieve their full potential, the curriculum must be free from

bias, and all students must be provided with a safe and secure environment, characterized by

respect for others, that allows them to participate fully and responsibly in the educational

experience.

5. Literacy Inquiry/Research Skills: Literacy skills can play an important role in student

success in mathematics courses. Many of the activities and tasks students undertake in

mathematics courses involve the use of written, oral, and visual communication skills.

6. The Role of Information and CommunicationTechnology in Mathematics: Information

and communication technologies (ICT) provide a range of tools that can significantly extend

and enrich teachers’ instructional strategies and support students’ learning in mathematics.

7. Career Education in Mathematics: Teachers can promote students’ awareness of careers

involving mathematics by exploring applications of concepts and providing opportunities for

career-related project work. Such activities allow students the opportunity to investigate

mathematics-related careers compatible with their interests, aspirations, and abilities.

8. The Ontario Passport and Essential Skills: Teachers planning programs in mathematics

need to be aware of the purpose and benefits of the Ontario Skills Passport (OSP).The OSP is

a bilingual web-based resource that enhances the relevancy of classroom learning for students

and strengthens school-work connections.

9. Cooperative Education and Other Forms of Experimental Learning: Cooperative

education and other workplace experiences, such as job shadowing, field trips, and work

experience, enable students to apply the skills they have developed in the classroom to real-

life activities.

10. Health and Safety in Mathematics: Although health and safety issues are not normally

associated with mathematics, they may be important when learning involves fieldwork or

investigations based on experimentation. Out-of-school fieldwork can provide an exciting and

authentic dimension to students’ learning experiences.

For more information please refer to 

http://www.edu.gov.on.ca/eng/curriculum/secondary/math1112currb.pdf (Page 30-39) 

 Resources:   

Resources required by students 

• Access to MHF4U online course of study

• Access to a scanner or digital camera

• Access to a spreadsheet and word-processing software

• Access to an online graphing calculator

• Access to Youtube

Reference Texts Note:

This course is blended and does not require or rely on any textbook. Should students wish to seek

additional information we would recommend these texts:

• McGraw-Hill Advanced Functions 12  ISBN 0-07-026636-0  (2008)

http://www.edu.gov.on.ca/eng/curriculum/secondary/math1112currb.pdf
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• Nelson Advanced Functions 12 ISBN/ISSN: 0176374434

Websites:

• Mathwords: Terms and Formulas from Beginning Algebra to Calculus

http://www.mathwords.com/

• Math.com

http://www.math.com

Desmos Graphing Calculator-https://www.desmos.com/calculator

Phet Simulation- 

Learning Partners: 

Student Name: ____________    Student E-mail: _______________    Phone number _______ 

This has been prepared to inform students, and their families, about the course, and 

classroom expectations so that students can be successful. Please sign below to acknowledge that 

you have read and understood the expectations for this course. 

Student Signature: _______________________ Date: _______________________    

http://www.mathwords.com/
http://www.math.com/

