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Course Description 
 
This course enables students to deepen their understanding of physics concepts 
and theories. Students will continue their exploration of energy transformations 
and the forces that affect motion, and will investigate electrical, gravitational, and 
magnetic fields and electromagnetic radiation. Students will also explore the 
wave nature of light, quantum mechanics, and special relativity. They will further 
develop their scientific investigation skills, learning, for example, how to analyze, 
qualitatively and quantitatively, data related to a variety of physics concepts and 
principles. Students will also consider the impact of technological applications of 
physics on society and the environment. 
 



Overall Expectations 
 

Scientific Investigation Skills and Career Exploration 

Overall Expectations 

150.110.01.01 
demonstrate scientific investigation skills (related to both inquiry and research) in 
the four areas of skills (initiating and planning, performing and recording, 
analysing and interpreting, and communicating); 

150.110.01.02 
identify and describe a variety of careers related to the fields of science under 
study, and identify scientists, including Canadians, who have made contributions 
to those fields. 

Dynamics 

Overall Expectations 

150.110.02.01 
analyse technological devices that apply the principles of the dynamics of motion, 
and assess the technologies' social and environmental impact; 

150.110.02.02 
investigate, in qualitative and quantitative terms, forces involved in uniform 
circular motion and motion in a plane, and solve related problems; 

150.110.02.03 
demonstrate an understanding of the forces involved in uniform circular motion 
and motion in a plane. 

Energy and Momentum 

Overall Expectations 

150.110.03.01 
analyse, and propose ways to improve, technologies or procedures that apply 
principles related to energy and momentum, and assess the social and 
environmental impact of these technologies or procedures; 

150.110.03.02 
investigate, in qualitative and quantitative terms, through laboratory inquiry or 
computer simulation, the relationship between the laws of conservation of energy 
and conservation of momentum, and solve related problems; 

150.110.03.03 
demonstrate an understanding of work, energy, momentum, and the laws of 
conservation of energy and conservation of momentum, in one and two 
dimensions. 

Gravitational, Electric and Magnetic Fields 

Overall Expectations 

150.110.04.01 
analyse the operation of technologies that use gravitational, electric, or magnetic 
fields, and assess the technologies' social and environmental impact; 

150.110.04.02 
investigate, in qualitative and quantitative terms, gravitational, electric, and 
magnetic fields, and solve related problems; 

150.110.04.03 
demonstrate an understanding of the concepts, properties, principles, and laws 
related to gravitational, electric, and magnetic fields and their interactions with 
matter. 

The Wave Nature of Light 



Overall Expectations 

150.110.05.01 
analyse technologies that use the wave nature of light, and assess their impact on 
society and the environment; 

150.110.05.02 
investigate, in qualitative and quantitative terms, the properties of waves and 
light, and solve related problems; 

150.110.05.03 
demonstrate an understanding of the properties of waves and light in relation to 
diffraction, refraction, interference, and polarization. 

Revolutions in Modern Physics: Quantum Mechanics and Special Relativity 

Overall Expectations 

150.110.05.01 
analyse, with reference to quantum mechanics and relativity, how the 
introduction of new conceptual models and theories can influence and/or change 
scientific thought and lead to the development of new technologies; 

150.110.05.02 investigate special relativity and quantum mechanics, and solve related problems; 

150.110.05.03 
demonstrate an understanding of the evidence that supports the basic concepts of 
quantum mechanics and Einstein's theory of special relativity. 

 
 
Outline of Course Content 
 

Unit Titles and Descriptions Time and 
Sequence 

Unit 1 Dynamics 
Students will review concepts essential to their success in the course: scientific 
notation, significant digits, vector operations, and fundamental mathematical tools. 
Principles of kinematics and free body diagrams will also be reviewed and extended. 
By the end of the unit, students will demonstrate and understanding of the forces 
involved in uniform circular motion and motion in a plane. They will have 
investigated forces involved in these modes of motion and have solved related 
problems. They will analyse technological devices that apply the principles of 
dynamics of motion, with particular respect to the effect of g-forces on the human 
body. 
 
(Online components: 16 hours; Offline components: 6 hours) 
 

22 hours 

Unit 2 Energy and Momentum 
Students will demonstrate an understanding of work, energy, momentum. Drawing 
from Grade 10 concepts of the laws of conservation of energy, they will extend these 
ideas to conservation of momentum in one and two dimensions. Through computer 
simulation and other modes of inquiry they will investigate these phenomena and 
solve related problems. They will conduct analyses and propose improvements to 
technologies and procedures that apply principles related to energy and 
momentum, and assess the social and environmental impact of these. 
 

20 hours 



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

Unit 3 Gravitational, Electric and Magnetic Fields 
By the end of this unit, students will demonstrate an understanding of the concepts, 
properties, principles and laws related to gravitational, electric and magnetic fields, 
particularly with respect to their interactions with matter. They will investigate these 
phenomena graphically and through use of other electronic models. They will 
analyse the operation of technologies that use these fields, and discuss the social 
and environmental impact of these technologies. 
 
(Online components: 16 hours; Offline components: 6 hours) 
 

22 hours 

Unit 4 The Wave Nature of Light 
Building upon concepts developed during Grade 10, students will study light with 
particular respect to its wave nature. Properties of waves will be discussed in a 
general sense, and the principles of diffraction, refraction, interference and 
polarization will be investigated theoretically and through simulation. Technologies 
that make use of the knowledge of the wave nature of light, and their social and 
environmental impacts, will be discussed. 
 
(Online components: 16 hours; Offline components: 6 hours) 
 

22 hours 

Unit 5  Revolutions in Modern Physics: Quantum Mechanics and Special Relativity 
In this unit, some of the most exciting and counterintuitive concepts in physics, 
including Einstein's ideas about relativity, photoelectric effect, and particle physics, 
will be examined. Quantum mechanics and special relativity will be investigated 
mathematically and related problems will be solved. In light of the revolutionary 
ideas studied in this unit, students will discuss how the introduction of new 
conceptual models can influence and change scientific thought, and lead to the 
development of new technologies. 
 
(Online components: 15 hours; Offline components: 6 hours) 
 

21 hours 

 Final Evaluation 3 hours 

 
Assessment and Evaluation 
 
The assessment techniques used in this course are diagnostic, formative, and summative.  Their 
purpose is to gauge prior knowledge, on-going learning, and the extent to which 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: Presentations; research reports; quizzes and written tests; journals; self 
evaluation; student-teacher conferences; formal/informal teacher observation and on-going 
verbal feedback;  checklists; marking schemes; rating scales; rubrics; anecdotal comments and 
more 
 



The evaluation for this course is based on the student's achievement of curriculum expectations 
and the demonstrated skills required for effective learning. The percentage grade represents 
the quality of the student's overall achievement of the expectations for the course and reflects 
the corresponding level of achievement as described in the achievement chart for the 
discipline. A credit is granted and recorded for this course if the student's grade is 50% or 
higher. The final grade for this course will be determined as follows: 
 

• 70% of the grade will be based upon evaluations conducted throughout the course. This 
portion of the grade will reflect the student's 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 the end of the 

course. This final evaluation will be based on an evaluation of achievement from all four 
categories of the Achievement Chart for the course and of expectations from all units of 
the course. 

 
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 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. 
 
Assessment Of Learning (Growing Success) will be done upon completion of the course to 
convey the success of the students’ achievement of the content and concepts learned. 
 
Teaching / Learning Strategies 
 
As in a conventional classroom, instructors employ a range of strategies for teaching a course: 

• Well-presented, clear writing and helpful graphics and diagrams 
• Hands-on laboratory activities 
• Research assignments, with direct instruction and coaching 

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

• Electronic simulation activities 
• Discussion boards and email 
• Assessments with real-time feedback 
• Interactive activities that engage both the student and teacher in subject 

 
Assessment and Evaluation of Student Achievement 



 
Achievement Classifications 
 
Students will be provided with multiple opportunities to demonstrate their understanding and 
use of skills over the four Strands of Achievement. Each student’s work will be assessed and /or 
evaluated in a balanced manner with respect to the four strands, and that achievement of each 
expectation is considered within the appropriate category. 
 

Categories 
50-59%  
(Level 1) 

60-69%  
(Level 2) 

70-79%  
(Level 3) 

80-100%  
(Level 4) 

Knowledge and Understanding - Subject-specific content acquired in each course (knowledge), and the 
comprehension of its meaning and significance (understanding) 

 
The student: 

Knowledge of content (e.g., 
facts, terminology, definitions, 
safe use of equipment and 
materials) 

demonstrates 
limited 
knowledge of 
content 

demonstrates 
some 
knowledge of 
content 

demonstrates 
considerable 
knowledge of 
content 

demonstrates 
thorough 
knowledge of 
content 

Understanding of content (e.g., 
concepts, ideas, theories, 
principles, procedures, 
processes) 

demonstrates 
limited 
understanding 
of content 

demonstrates 
some 
understanding 
of content 

demonstrates 
considerable 
understanding 
of content 

demonstrates 
thorough 
understanding of 
content 

Thinking and Investigation - The use of critical and creative thinking skills and inquiry, research, and 
problem-solving skills and/or processes 

 
The student: 

Use of initiating and planning 
skills and strategies (e.g., 
formulating questions, 
identifying the problem, 
developing hypotheses, 
selecting strategies and 
resources, developing plans) 

uses initiating 
and planning 
skills and 
strategies with 
limited 
effectiveness 

uses initiating 
and planning 
skills and 
strategies with 
some 
effectiveness 

uses initiating 
and planning 
skills and 
strategies with 
considerable 
effectiveness 

uses initiating 
and planning 
skills and 
strategies with a 
high degree of 
effectiveness 

Use of processing skills and 
strategies (e.g., performing and 
recording, gathering evidence 
and data, observing, 
manipulating materials and 
using equipment safely, solving 
equations, proving) 

uses 
processing 
skills and 
strategies with 
limited 
competence  

uses 
processing 
skills and 
strategies with 
moderate 
competence 

uses 
processing 
skills and 
strategies with 
considerable 
competence 

uses processing 
skills and 
strategies with a 
high degree of 
competence 

Use of critical / creative thinking 
processes, skills, and strategies 
(e.g., analysing, interpreting, 
problem solving, evaluating, 

uses critical / 
creative 
thinking 
processes, 

uses critical / 
creative 
thinking 
processes, 

uses critical / 
creative 
thinking 
processes, 

use critical / 
creative thinking 
processes, skills, 
and strategies 



forming and justifying 
conclusions on the basis of 
evidence ) 

skills, and 
strategies with 
limited 
effectiveness 

skills, and 
strategies with 
some 
effectiveness 

skills, and 
strategies with 
considerable 
effectiveness 

with a high 
degree of 
effectiveness 

Communication - The conveying of meaning through various forms 

 
The student: 

Expression and organization of 
ideas and information (e.g., 
clear expression, logical 
organization) in oral, visual, 
and/or written forms (e.g., 
diagrams, models) 

expresses and 
organizes ideas 
and 
information 
with limited 
effectiveness 

expresses and 
organizes ideas 
and 
information 
with some 
effectiveness 

expresses and 
organizes ideas 
and 
information 
with 
considerable 
effectiveness 

expresses and 
organizes ideas 
and information 
with a high 
degree of 
effectiveness 

Communication for different 
audiences (e.g., peers, adults) 
and purposes (e.g., to inform, to 
persuade) in oral, visual, and/or 
written forms 

communicates 
for different 
audiences and 
purposes with 
limited 
effectiveness 

communicates 
for different 
audiences and 
purposes with 
some 
effectiveness 

communicates 
for different 
audiences and 
purposes with 
a high degree 
of 
effectiveness 

communicates 
for different 
audiences and 
purposes with 
considerable 
effectiveness 

Use of conventions, vocabulary, 
and terminology of the 
discipline in oral, visual, and/or 
written forms (e.g., symbols, 
formulae, scientific notation, SI 
units) 

uses 
conventions, 
vocabulary, 
and 
terminology of 
the discipline 
with limited 
effectiveness 

uses 
conventions, 
vocabulary, 
and 
terminology of 
the discipline 
with some 
effectiveness 

uses 
conventions, 
vocabulary, 
and 
terminology of 
the discipline 
with 
considerable 
effectiveness 

uses 
conventions, 
vocabulary, and 
terminology of 
the discipline 
with a high 
degree of 
effectiveness 

Application - The use of knowledge and skills to make connections within and between various 
contexts 

 
The student: 

Application of knowledge and 
skills (e.g., concepts and 
processes, safe use of 
equipment, scientific 
investigation skills) in familiar 
contexts 
 

applies 
knowledge and 
skills in familiar 
contexts with 
limited 
effectiveness 

applies 
knowledge and 
skills in familiar 
contexts with 
some 
effectiveness 

applies 
knowledge and 
skills in familiar 
contexts with 
considerable 
effectiveness 

applies 
knowledge and 
skills in familiar 
contexts with a 
high degree of 
effectiveness 

Transfer of knowledge and skills 
(e.g., concepts and processes, 
safe use of equipment, scientific 
investigation skills) to unfamiliar 

transfers 
knowledge and 
skills to 
unfamiliar 

transfers 
knowledge and 
skills to 
unfamiliar 

transfers 
knowledge and 
skills to 
unfamiliar 

transfers 
knowledge and 
skills to 
unfamiliar 



contexts contexts with 
limited 
effectiveness 

contexts with 
some 
effectiveness 

contexts with 
considerable 
effectiveness 

contexts with a 
high degree of 
effectiveness 

Making connections between 
science, technology, society, 
and the environment (e.g., 
assessing the impact of science 
on technology, people and other 
living things, and the 
environment) 

makes 
connections 
between 
science, 
technology, 
society, and 
the 
environment 
with limited 
effectiveness 

makes 
connections 
between 
science, 
technology, 
society, and 
the 
environment 
with some 
effectiveness 

makes 
connections 
between 
science, 
technology, 
society, and 
the 
environment 
with 
considerable 
effectiveness 

makes 
connections 
between 
science, 
technology, 
society, and the 
environment 
with a high 
degree of 
effectiveness 

Proposing courses of practical 
action to deal with problems 
relating to science, technology, 
society, and the environment 

proposes 
courses of 
practical action 
of limited 
effectiveness 

proposes 
courses of 
practical action 
of some 
effectiveness 

proposes 
courses of 
practical action 
of considerable 
effectiveness 

proposes highly 
effective courses 
of practical 
action 

 
Resources 
 

• SPH4U course of study 
• Graph paper 
• Scientific calculator 
• Computer 

 
Reference Materials 
 

• McGraw-Hill Ryerson Physics 12; Dick, Greg, Dr. Lois Edwards, David Gue et al.; 
McGraw-Hill Ryerson; 2002 

• Nelson Physics 12; DiGiuseppe, M., & Stewart, C. (2012). Physics 12. Toronto, Ont.: 
Nelson Education.  

• Lab Resources:  
- The Collision Carts Interactive in the Physics Interactives section of The Physics 

Classroom, http://www.physicsclassroom.com/Physics-Interactives/Momentum-
and-Collisions/Collision-Carts  

• Videos: 
- “Why Do I Study Physics”, retrieved from Youtube. 
- “Hitting a Major League Fastball Should Be Physically Impossible”, retrieved from 

Business Insider. 
- “Centripetal Motion 2001”, retrieved from Youtube. 
- “OK go – Upside Down & Inside Out”, retrieved from Youtube. 
- “ Understanding Car Crashes – It’s Basic Physics”, retrieved from Youtube. 
- “Dr. Quantum – Amazing Quantum Physics Experiment”, retrieved from Youtube 


