
DRAFT—June 2017 
 

Course: Physics 11 

Big Ideas Elaborations 

Motion 

• An object’s motion can be predicted, analyzed and described. 

 

Sample opportunities to support student inquiry: 

• How can uniform motion and uniform acceleration be modeled? 

• How can the path of a projectile be changed?  

Forces  

• Forces influence the motion of an object. 

Sample opportunities to support student inquiry: 

• How can forces change the motion of an object? 

• How can Newton’s laws be used to explain changes in motion? 

Energy 

• Energy is found in different forms, is conserved, and has the ability to do work. 

 

Sample opportunities to support student inquiry: 

• What is the relationship between work, energy, and power in a system? 

• Investigate the conservation laws in parallel and series circuits. 

• Why can a machine not be 100% efficient? 

• Why is a circuit breaker important in your home? 

  Waves 

• Mechanical waves transfer energy but not matter. 

 

Sample opportunities to support student inquiry: 

• Investigate the factors that affect wave behaviors. 

• Investigate the relationship between the properties of the wave and properties of the medium.  

• How can you determine which harmonics are audible in different instruments?  

• How does the speed of sound vary in different mediums?   

 

Curricular Competencies Elaborations Content Elaborations 

Students are expected to be able to do the following: 

Questioning and predicting 

• Demonstrate a sustained intellectual curiosity 
about a scientific topic or problem of personal, 
local, or global interest 

• Make observations aimed at identifying their own 
questions, including increasingly abstract ones, 
about the natural world 

• Formulate multiple hypotheses and predict 
multiple outcomes 

 
Planning and conducting 

• Collaboratively and individually plan, select, and 
use appropriate investigation methods, including 
field work and lab experiments, to collect reliable 
data (qualitative and quantitative) 

Questioning and predicting: 

Sample prediction activities may include: 

Motion:  an object’s future motion based on its 
current state of motion 

Forces 

• predicting the motion of an object under the 
conditions of Newton’s first law 

• predicting the motion of an object under the 
conditions of Newton’s second law 

 

Energy 

• predicting the velocity of pendulum bob  released 
from a given height 

• predicting whether a given circuit will light a 
bulb when a switch is closed 

• observing the similarities and differences between 

Students are expected to know the following: 

  

Motion 

• vector and scalar quantities 

• graphical and quantitative analysis of uniform and 

accelerated motion 

• projectile motion in 1 dimension and 2 dimension 
 

Forces 

• contact forces and the factors that affect the 

magnitude and direction 

• Newton’s laws of motion and free body diagrams 

• balanced and unbalanced forces in systems 
 

Energy 

• conservation of energy including work 

• power (mechanical and electrical) and efficiency 

 
 

Motion 

• projectile motion: vertical projectiles and 2D 

projectiles (e.g., cannon being fired, traditional First 

Peoples weaponry) have uniform (horizontal), and 

accelerated (vertical) motion 
 
Forces 

• contact forces: e.g. gravitational force (weight),  

normal  force, spring force, tension force, frictional 

force 

• Newton’s laws of motion: 

• First: the concept of mass as a measure of inertia 

• Second: net force from one or more forces  

• Third: actions/reactions happen at the same 
time in pairs 
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• Assess risks and address ethical, cultural, and/or 
environmental issues associated with their 
proposed methods 

• Use appropriate SI units and appropriate 
equipment, including digital technologies, to 
systematically and accurately collect and record 
data 

• Apply the concepts of accuracy and precision to 
experimental procedures and data: 

o significant figures 

o uncertainty 

o scientific notation 

 
Processing and analyzing data and information 

• Experience and interpret the local environment 

• Apply First Peoples perspectives and knowledge, 
other ways of knowing, and local knowledge as 
sources of information 

• Seek and analyze patterns, trends, and 
connections in data, including describing 
relationships between variables, performing 
calculations, and identifying inconsistencies 

 

 

• Construct, analyze, and interpret graphs, models, 
and/or diagrams 

• Use knowledge of scientific concepts to draw 
conclusions that are consistent with evidence 

• Analyze cause-and-effect relationships 

 
Evaluating 

• Evaluate their methods and experimental 
conditions, including identifying sources of error or 
uncertainty, confounding variables, and possible 
alternative explanations and conclusions 

• Describe specific ways to improve their 
investigation methods and the quality of the data 

series and parallel circuits 

Waves 

• predict the angle a wave will reflect off a given 
surface 

• predict the pitch and volume of the sound wave 
based on the wave form 

Planning and conducting: 
Sample lab experiments may include: 

Motion: 

• determining the velocity of an object in uniform 
motion 

• determining acceleration due to gravity 
experimentally 

• determining the range of a horizontally fired 
projectile 

 
Forces 

• using Hooke’s law to determine the spring constant 
of an unknown spring 

• designing an experiment to determine the factors 
that affect the force of friction 

• designing an experiment to verify Newton’s second 
law 

 
 Energy: 

• designing an experiment to test for the factors that 
change an objects momentum and using this 
explain/design the safety features in a real/toy car 
with a fake passenger 

• determining the work done by friction of a toboggan 
released from a given height at the top of a hill 

• determining the efficiency of a motor that lifts a 
known mass to a known height 

• gathering voltage and current data to 
experimentally determine the resistance of an 
ohmic resistor 

• gathering voltage and current data to 

• simple machines and mechanical advantage  

• electric circuits, Ohm’s Law and Kirchoff’s Laws 

• household/automotive electricity 

• thermal equilibrium and specific heat capacity 

 

Mechanical Waves  

 

• generation and propagation of waves 

• properties of waves 

• wave behaviours  

• standing wave and interference patterns 

• characteristics of sound  

• resonance and frequency of sound 

 

 
 

• systems 

• Single or multi body 

• inclined planes 

• angled forces 

• elevators 

 
Energy 

• energy: electrical (circuits), mechanical (potential 
and kinetic), thermal (heat) 

• power (mechanical and electrical) and efficiency: 

e.g. light bulbs, motors, steam engines, kettle 

• simple machines: First Peoples perspectives, 
including canoe-paddling technique in various 
environmental conditions as an application of class 1 
and 3 levers 

• electric circuits:  DC circuit diagrams 

• Kirchoff’s Laws: including terminal voltage vs. EMF 

• household/automotive electricity: e.g. power 

distribution, fuses/breakers, switches, overload, 

short circuits, alternators 

• Thermal equilibrium: as an application of Law of 

Conservation of Energy (e.g. calorimeter) 

 

 
Mechanical Waves  

• propagation: 

o transverse vs. longitudinal 

o linear vs. circular  

• properties:   differences between the properties of 

the wave and the properties of the medium periodic 

vs. pulse 

• wave behaviours: e.g. reflection (open and fixed 

end),    refraction, transmission, diffraction, 

interference, Doppler shift   

• interference patterns:  nodes, antinodes, principle of 

superposition, constructive and destructive 

interference, two point interference pattern, beat 

frequency 

• sound: pitch, volume, speed, Doppler effect, sonic 
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• Evaluate the validity and limitations of a model or 
analogy in relation to the phenomenon modelled 

• Demonstrate an awareness of assumptions, 
question information given, and identify bias in 
their own work and in primary and secondary 
sources 

• Consider the changes in knowledge over time as 
tools and technologies have developed 

• Connect scientific explorations to careers in 
science 

• Exercise a healthy, informed skepticism and use 
scientific knowledge and findings to form their 
own investigations to evaluate claims in primary 
and secondary sources 

• Consider social, ethical, and environmental 
implications of the findings from their own and 
others’ investigations 

• Critically analyze the validity of information in 
primary and secondary sources and evaluate the 
approaches used to solve problems 

• Assess risks in the context of personal safety and 
social responsibility 

 
Applying and innovating 

• Contribute to care for self, others, community, and 
world through individual or collaborative 
approaches 

• Co-operatively design projects with local and/or 
global connections and applications 

• Contribute to finding solutions to problems at a 
local and/or global level through inquiry 

• Implement multiple strategies to solve problems in 
real-life, applied, and conceptual situations 

• Consider the role of scientists in innovation 

 
Communicating 

• Formulate physical or mental theoretical models 

experimentally verify Kirchoff’s law 

Waves 

• determine the speed of sound in air 

• determine the shape of a wave that is reflected 
off a fixed or open end 
 

 

Processing and analyzing data and information: 

Sample ways to construct graphs and diagrams may 

include: 

Motion 

• p-t graphs, v-t graphs, or other motion graphs of 
objects in uniform motion and undergoing uniform 
acceleration 

 
Forces 

• spring force versus weight graph 

• force of friction versus weight graph 

• unbalanced force versus acceleration graphs 

 
Energy: 

• force versus displacement graphs 

• voltage versus current graphs for a given resistor 
 

Sample ways to analyze and interpret graphs and 
diagrams may include: 

Calculating and interpreting slopes: 

• graphing a linear relationship given any physical 
model 

• determining the slope of best fitting lines, including 
units 

• using the experimentally determined slope to 
determine values of unknown quantities (e.g., use a 
position versus time graph to determine 
displacement, distance, average velocity, average 
speed, instantaneous velocity and instantaneous 
speed; use velocity versus time graphs to determine 
velocity, displacement, average velocity, 

boom 

• frequency: harmonic, fundamental/natural 
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to describe a phenomenon 

• Communicate scientific ideas, information, and 
perhaps a suggested course of action, for a specific 
purpose and audience, constructing evidence- 
based arguments and using appropriate scientific 
language, conventions, and representations 

• Express and reflect on a variety of experiences, 
perspectives, and worldviews through place 

 

acceleration) 

• using y-intercepts to determine values of unknown 
quantities (e.g., use velocity versus time graphs to 
determine initial velocity of an object) 

 

Calculating and interpreting area under the curve: 

• determining the displacement of an object given 
velocity and time data 

• using a graph’s appearance to verify or refute 
relationships between variables in an experimental 
hypothesis 

Sample ways to construct, analyze, and interpret 
diagrams may include: 

Vector diagrams, equations, and operations: 

• deriving equations and constructing diagrams that 
use graphical vector addition or subtraction to 
determine a resultant for a physical phenomenon 
(e.g., displacement of an object, change in velocity 
or acceleration of an object, F net equations) 

• using vector components to analyze a physical 
phenomenon (e.g. determining horizontal and 
vertical components of a projectile launched 
horizontally (voy = 0 m/s), the idea of orthogonal 
components of a force) 

 
Free-body diagrams 

• drawing a free-body diagram that includes a 
representation of the object and the external forces 
acting on it, with the correct magnitude and 
direction 

• using free-body diagrams to analyze forces acting on 
a body  

• interpreting free-body diagrams to develop an 
equation that describes the motion of an object 

 
Circuit diagrams: 

• drawing and interpreting circuit diagrams 

 
Evaluating: 
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Sample ways to evaluate methods and experimental 
conditions may include: 

• comparing an experimental result with a theoretical 
result and calculating % error or difference 

• identifying sources of random and systematic  error 

• measuring apparent weight in an elevator 

 
Applying and innovating: 

Apply physics phenomena in the design and 
construction of: 
• e.g., Rube Goldberg machine, roller coaster, catapult, 

robots, block and tackle, etc.   
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