

Grade 12 Physics 30 Outcomes Map
	Subject
	Outcome
	I Can…

	Physics
	PH30_SDS1
	Create and carry out a plan to explore one or more topics of personal interest relevant to Physics 30 in depth.
	I can design a scientific investigation related to a topic of study in Physics 30 that includes a testable question, a hypothesis, an experiment that will test the hypothesis and detailed procedures for collecting and analyzing data.

	
	PH30_MP1
	Analyze the importance of relativistic principles and quantum mechanics in our world.
	I can analyze the importance of relativistic principles and quantum mechanics in our world.  I can:
Identify the differences of how Newtonian mechanics, quantum mechanics, relativity and emerging theories describe the universe
Explain the differences between the theories of general and special relativity with respect to space and time
Consider the implications of inconsistent time with respect to a frame of reference
Explore technologies such as Global Positioning System, atomic clocks and communication systems
Explore phenomena such as the photoelectric effect, Young’s double slit experiment, black body radiation and Compton scattering to explain the quantum nature of light.
Explain the implications of conducting observations while investigating wave-particle phenomena and objects at a quantum-scale
Determine Planck’s constant and discuss its implications for quantum mechanics
Understand the photoelectric effect
Discuss the ongoing debates within physics regarding contradictory interpretations of quantum mechanics (Collapse, Pilot Wave, Copenhagen)

	
	PH30_MP2
	Assess the effects of radioactivity and nuclear technology on society and the environment.
	I can assess the effects of radioactivity and applications of nuclear technology on society and the environment by being able to:
Explain the contributions of women to the development of scientific understanding of radioactivity
Identify natural and artificial sources of radiation
Identify the composition, penetrating power, speed and potential danger of alpha, beta and gamma radiation
Use words, diagrams and equations to show nuclear reactions involving alpha, beta and gamma decay
Explain the short- and long-term implications of radiation on living things, and how difficult it is to detect the effects of it.
Describe the characteristics of the weak nuclear force and its role in beta decay
Show the process of nuclear fission, including the conditions necessary for a chain reaction
Compare the amount and rate of energy released in man-made fission reactions
[bookmark: _GoBack]Explain the process of nuclear fusion, and why it’s difficult to harness as an energy source
Explain the characteristics of a strong nuclear force, and its role in maintaining atomic stability
Explain the importance of e = mc2
Analyze societal and environmental impacts of nuclear technologies

	
	PH30_FM1
	Analyze the effects of forces on objects undergoing uniform motion, uniformly accelerated motion and circular motion.
	

	
	PH30_FM2
	Analyze the effects of forces on objects undergoing uniform motion, uniformly accelerated motion and circular motion.
	

	
	PH30_CO1
	Investigate the nature of mechanical energy and efficiency in mechanical systems, including the law of conservation of energy.
	I can discuss the nature of mechanical energy and efficiency in mechanical systems in relation to the law of conservation of energy by being able to:
Recognize work as the transfer of energy when a force acts over a displacement
Identify conditions when positive, negative and zero mechanical work result, and their relation to the angle between applied force and displacement
Explain the physics definitions of work, energy and power
Identify the boundaries, inputs and outputs of a system when looking at total mechanical energy
Explain the law of conservation of energy and mechanical energy
Solve problems related to kinetic, potential and total mechanical energy
Design and perform experiments to determine kinetic energy involved in elastic and inelastic interactions
Identify challenges in modeling conservation of energy in real-life situations
Investigate efficiency of energy transformation with reference to work, friction and the production of heat, sound and light.

	
	PH30_CO2
	Analyze the motion of objects and interactions between objects using momentum concepts, including the law of conservation of momentum.
	I can analyze the motion of objects using momentum concepts by being able to:
Explain how impulse and momentum concepts apply to motion-related technologies in different fields
Derive the formula for impulse from Newton’s second law of motion
Explain how changing net force, or the time that force is applied, affects the momentum of an object (𝐹∆𝑡=𝑚∆𝑣 ⃗)
Show how momentum is or is not conserved in real-life situations
Conduct an experiment to determine how much momentum is conserved in elastic and inelastic collisions
Solve problems using the law of conservation of momentum in one- and two-dimensional interactions
Analyze applications of the law of conservation of momentum

	
	PH30_FI1
	Investigate gravitational fields and their interactions with matter.
	I can describe the characteristics of gravitational fields, and explain how it affects their interactions with matter by being able to:
Explain the value of the concept of fields and field theory, and the meaning of field strength
Explain the effect gravitational force has on large-scale phenomena
Explore phenomena as they relate to gravitational fields in the universe
Relate gravitational field strength near Earth’s surface to the accepted value of acceleration due to gravity near Earth’s surface
Distinguish between weight and mass

	
	PH30_FI2
	Investigate electric and magnetic fields and their interactions with matter.
	






