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SUBJECT: 
Physics 12 

Grade: 12

IRP Date: 2006
GRADE LEVEL: 12
Grade 12 Physics
OVERVIEW:

The Physics 12 program incoroperates several mathematical/scientific processes including communication, reasoning, research, application and the nature of physics. Students put these processes together to solve problems on multiple levels involving cirticial thinking and reasoning in reali life situations.

GOALS:

• help students become flexible and adaptable rather than focussing on acquiring specialized knowledge 

• develop the capacity to think critically 

• call for a wide range of knowledge, methods, and approaches that enable students to analyse personal and societal issues critically 

• examine the impact of scientific knowledge on their lives, society, and the environment 

• develop a positive attitude toward science 

• have an appreciation of the scientific endeavour and their potential to contribute to it

• examining basic concepts, principles, laws, and theories through scientific inquiry 

• actively gaining knowledge, skills, and attitudes that provide the basis for sound and ethical problem solving and decision making 

• developing an understanding of the place of science in society and history and its relationship to other disciplines 

• making informed and responsible decisions about themselves, their homes, workplaces, and the global community

COURSE MATERIALS/RESOURCES:

Binder and paper

Pens and pencils

Pencil crayons

Calculator

Physics 12 textbook

ASSESSMENT AND EVALUATION TOOLS:

Orally:  Participation in discussions, presentations and shared oral discussions
Written:   Textbook assignments, journals, puzzles, critical thinking skills
Pictorially:  Charts, webs, graphical organizers
Tools: Assignment completion records, teacher observations, self edit, checklists and project results
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	Content and hours of instruction
	Prescribed Learning Outcomes

It is expected that students will:
	Assessment Methods and 
Timeline
	Achievement Indicators with Assessment Strategies

	A. Experiments and graphical methods 

- The Nature of Physics

- The Skills and Methods of Physics

3 hours



B: Vectors 

3 hours
- 2D vectors, students will be able to draw vector diagrams and add/subtract vectors.

C: Kinematics
6-8 hours
- Motion in one and two dimensions using the principles of kinematics.

D: Dynamics
8-10 Hours

Students can apply Newton’s laws of motion to one and two dimension.
	Skills, Methods, and nature of Physics

A1 conduct appropriate experiments
A2 use graphical methods to analyse results of experiments
B1 perform vector analysis in one and two dimensions.
C1 apply vector analysis to solve practical navigation problems
C2 apply the concepts of motion to various situations where acceleration is constant
 N

D1 Apply Newton’s law of motion to solve problems involving acceleration, gravitational field strength, and friction.
D2 Apply the concepts of dynamics to analyze one and two dimensional situations. 
	1. Assigned work will be reviewed at the beginning of the next class.

2. Brief quizzes (unannounced) at least once a week.  Each quiz will normally be composed of questions dealing with recently assigned work.

3. Problems, worksheets and laboratories collected and checked upon completion.

4. Tests/Quizzes 
5. Labs        

6. Class participation and attendance.


	- with teacher support, conduct appropriate experiments (e.g., 

projectile motion, back emf from a motor, circuits, collisions)

- systematically gather and organize data from experiments)

- produce and interpret graphs (e.g., slope and intercept)
- verify relationships (e.g., linear, inverse, square, and inverse 

square) between variables

- systematically gather and organize data from experiments

- produce and interpret graphs (e.g., slope and intercept)

- verify relationships (e.g., linear, inverse, square, and inverse 

square) between variables

- use models (e.g., physics formulae, diagrams, graphs) to solve a 

variety of problems 

- use appropriate units and metric prefixes

· identify scalars and vectors

· resolve a vector into two orthogonal components using a diagram and/or trigonometry

· write equations describing the addition of two or more vectors

· write equations describing the subtraction of two vectors

· add or subtract vectors using vector diagrams and/or 

trigonometry

· identify the resultant vector on a vector diagram

· describe relative velocity

· determine velocities, displacement, and time of travel for navigation problems (e.g., airplanes, boats, swimmers)

· solve a variety of kinematic problems involving displacement: initial velocity, final velocity, average velocity, acceleration, time

· describe the shape of the path taken by a projectile fired at some angle above the horizon if friction is negligible

· with teacher support, conduct an experiment to establish the  independence of a projectile’s horizontal and vertical motion 

· draw conclusions about a projectile’s horizontal velocity and downward acceleration due to gravity if friction is discounted

· resolve a projectile’s velocity into horizontal and vertical components

· Solve projectile motion problems involving: range, maximum height, time of flight, displacement, velocity, acceleration due to gravity.
· state Newton’s three laws of motion

· illustrate Newton’s first and third laws with examples solve problems involving Newton’s second law, to determine: net force, mass, acceleration, 

· define gravitational field strength

· solve problems involving: the force of gravity (weight), gravitational field strength, mass, force of friction, coefficient of friction, normal force

· describe force as a vector quantity

· resolve a force into two orthogonal components
· determine the magnitude and direction of a force, given its two orthogonal components

· determine the net force from two or more forces
· construct free-body diagrams
· solve a variety of problems related to unbalanced forces (e.g., sliding objects, Atwood’s machine, inclined planes)


	E: Work, Energy and Power
5-7 Hours
Students will understand the relationship between work, energy, energy and power and apply the law of conservation of energy

F: Momentum 

 5-7 hours
Students will understand momentum and impulse and the roles they play in one and two dimensional collisions and explosions. 


	E1 analyse the relations among work, energy and power.
E

A
F1 use knowledge of momentum and impulse to analyse situations in one dimension.
F2 use ray diagrams to analyse use knowledge of momentum and impulse to analyse situations in two dimensions.

	1. Assigned work will be reviewed at the beginning of the next class.

2. Brief quizzes (unannounced) at least once a week.  Each quiz will normally be composed of questions dealing with recently assigned work.

3. Problems, worksheets and laboratories collected and checked upon completion.

4. Tests/Quizzes. 

         Momentum & Energy 

         Mid-Term Exam (on 

         Wave Motion & Optics 
5. Class participation and attendance.

6. Labs
	· Define work
· solve a range of problems involving: work, force, displacement

· determine graphically the amount of work done on objects by constant or linearly varying forces

· define energy

· state the work-energy theorem, Wnet=ΔEk

· differentiate between kinetic energy and gravitational potential energy and give examples of each

· solve a range of problems involving: kinetic energy, mass, gravitational potential energy, height, velocity

· state the law of conservation of energy, and give examples of its application in a variety of situations (e.g., falling objects, sliding objects, roller coasters)

· define power

· solve a range problems involving: power, work, time, efficiency
· define momentum and impulse

· recognize that momentum and impulse are vector quantities

· identify and compare momenta of common objects

· solve a variety of problems involving: net force, time, impulse, velocity, mass, momentum

· state the law of conservation of momentum

· determine whether a collision is elastic or inelastic

· Solve problems related to collisions or explosions, to determine: mass, initial velocity, final velocity, momentum, impulse.

· analyze conservation of momentum in two dimensions

· Give examples of situations involving momentum and impulse.

· For situations involving two objects in an oblique collision or an object exploding into no more than three fragments, solve problems to determine: mass, momentum, velocity and impulse.


	G: Equilibrium
11-13 hours

Students will understand the nature of static and rotation equilibrium

H: Circular motion
4-6 hours

Students will understand the nature of circulation and the net forces associated with it. 

I: Gravitation

7-9 Hours

Students will understand implications of a non-constant gravitational field for work and energy.


J: Electrostatics

Students will have a basic understanding of electrostatic principles and be able to apply them to solve problems.


K. Electric Circuits
Students will understand and apply Kirchhoff’s laws to simple DC circuits.


L: Electromagnetism
Students will apply and understand the relationship between electricity and magnetism.
	G1 Use knowledge of forces, torque and equilibrium to analyse various situations. 
H1 Use knowledge of uniform circular motion to analyze various situations. 
I1 Analyze the gravitational attraction between masses. 

J1 Apply Coulombs law to electric forces.

J2 Analyze electric fields and their effects on charged objects.
J3 Calculate electric potential energy and change in.
J4 Apply the concept of electric potential to analyze situations involving point charges.
J5 Apply the principles of electrostatics to a variety of situations. 
K1. Apply ohm’s law and Kirchhoff’s law to DC circuits.

K2. Relate efficiency to electric power, electric potential difference, current and resistance.

L1: Analyze electromagnetism with reference to magnetic fields and their effects on moving charges.

L2: Analyze the process of electromagnetic induction


	1. Assigned work will be reviewed at the beginning of the next class.

2. Brief quizzes (unannounced) at least once a week.  Each quiz will normally be composed of questions dealing with recently assigned work.

3. Problems, worksheets and laboratories collected and checked upon completion.

4. Tests/Quizzes

5. Class participation and attendance.


	· Define translational equilibrium

· identify situations involving translational, rotational, and static equilibrium 

· use free-body diagrams and vector analyses to determine the sum of the forces acting at a single point on an object

· solve problems for objects in translational equilibrium

· define torque, and identify situations involving the application of torque 

· use free-body diagrams and vector analyses to solve problems involving: torque, force, lever arm

· define center of gravity, and determine its location for objects of  uniform shape and density

· define rotational equilibrium

· determine the sum of the forces and of the torques on a given object

· define static equilibrium

· recognize that, in static equilibrium, any location can be chosen as the pivot point

· solve problems for objects in static equilibrium (e.g., diving boards, shelves, ladders, painters on scaffolds

· define uniform circular motion

· describe the velocity of an object moving in uniform circular motion at any point in that motion

· explain how the acceleration of an object may result in a change in direction with no change in speed

· define centripetal acceleration and centripetal force

· analyze the forces acting on objects in circular motion, using free-body diagrams

· solve problems involving: centripetal acceleration, centripetal force, speed, radius of revolution, period and frequency of revolution and mas

· State Newton’s law of universal gravitation

· apply Newton’s law of universal gravitation to solve problems involving: force, mass, distance of separation

· describe the gravitational field strength of a body in terms of an inverse square relationship

· show the area that indicates the work required to move an object  in a gravitational field on a graph of gravitational force versus distance of separation

· define gravitational potential energy

· Solve problems involving: gravitational potential energy relative to zero at infinity, mass and distance of separation.

· calculate the work required to change the separation distance between two objects

· solve problems for satellites in circular orbits, in terms of gravitational and centripetal forces (e.g., determine the period of a planet around the Sun)

· calculate the total energy of a satellite

· State Coulomb’s law

· use Coulomb’s law to solve problems that deal with two point charges and that involve: electric force, charge, distance of separation

· determine the electric force on a point charge due to two other point charge

· define electric field

· describe and illustrate the electric field lines for simple charge distributions, including: one point charge, two point charges, parallel plates

· solve problems that deal with positions near one or two point  charges and that involve: electric field, charge, distance

· recognize the relationship between electric force, electric field, and charge

· solve problems that deal with a charge in an electric field and that involve the relationship between the: force, charge and electric field

· define electric potential energy and change in electric potential energy

· Solve problems that deal with two point charges at rest and that involve: electric potential energy, charge, distance of separation.

· Solve problems that deal with two point charges where one is moved and that involve: change in electric potential energy, distance of separation (initial and final), and charge.

· define electric potential and electric potential difference(voltage)

· solve problems that deal with a position near one or two point charges and that involve: electric potential relative to zero at infinity, charge, distance
· solve problems that deal with two positions near one or two point charges and that involve: electric potential difference, charge and distance

· recognize that electric potential energy is the product of charge and electric potential 

· use the law of conservation of energy to solve problems that deal with a charge in an electric field and that involve: speed, mass, charge, distance, work, electric field and electric potential difference

· solve problems that deal with a charge in a constant electric field (e.g., between parallel plates) and that involve: electric potential difference, electric potential energy, electric field, distance

· qualitatively explain the operation of a cathode ray tube (CRT

· define conventional electric current, and relate it to the direction of electron flow in a conductor

· solve problems involving: current, time and charge

· define resistance in terms of Ohm’s law

· solve problems involving: electric potential difference, current, resistance

· calculate the total (equivalent) resistance for resistors connected in parallel, series, or a combination of both

· state Kirchhoff’s laws, and apply them to circuits containing one source of electric potential difference

· draw and interpret circuit diagrams

· construct circuits from schematic diagrams 

· demonstrate the correct placement and use of an ammeter and voltmeter 

· define electromotive force (emf), terminal voltage, and internal resistance
· solve problems using: terminal voltage, electromotive force (emf), internal resistance, current and electric potential difference

· define electric power

· solve a range of problems involving: electric power, electric potential difference, current, resistance

· define efficiency

· solve a range of problems involving the efficiency of electrical devices

· explain why electric energy is transmitted through transmission lines at high voltage and low current

· state the rules explaining how magnetic poles interact with each other

· describe and illustrate the direction of the magnetic field lines for a permanent magnet

· use the right-hand rule to determine the magnetic field direction for a current-carrying wire or a solenoid

· determine the direction of the force exerted on a current-carrying conductor or a moving charge that is within a magnetic field

· solve problems that deal with a current-carrying conductor placed in a magnetic field and that involve: magnetic force, current, length of conductor in the field, magnetic field

· describe the path of charged particles moving perpendicular to magnetic fields (e.g., circles or arcs of circles)

· solve problems that deal with a charge moving through a magnetic field and that involve: magnetic force, charge, speed, magnetic field, centripetal force, mass, radius

· solve problems that deal with a solenoid and that involve: current, magnetic field (in the center of the solenoid), number of turns per meter of solenoid

· apply the principles of electromagnetism to qualitatively explain the operation of a cathode-ray tube

· with respect to a conductor moving perpendicularly through uniform magnetic field, solve problems involving

· electromotive force (emf) induced between the ends of the conductor, speed of the conductor, magnetic field, length of the conductor

· define magnetic flux

· calculate the magnetic flux through a loop or coil placed parallel or perpendicular to a magnetic field

· identify, from appropriate diagrams, situations that would produce an induced emf in a coil

· use Faraday’s law to solve problems involving: time, change in flux, induced emf, number of turns

· use Lenz’s law to determine the direction of the induced current, in a loop or coil placed in a perpendicular magnetic field

· qualitatively describe how a generator uses induction to produce an electric current

· define back emf

· with respect to DC motors, solve problems involving: current, back emf, armature resistance, voltage to motor

· give examples of current fluctuations due to back emf in motors (eg over heating)

· solve problems that deal with an ideal transformer and that involve: primary voltage, secondary voltage, number of primary windings, number of secondary windings, primary current, secondary current, identify a transformer as step-up or step-down

· give examples of the use of transformers in the home, workplace, and community


	Assessment and Evaluation

Tentatively class marks will be based:

40% on the final examination

15% on class work, laboratories etc.

25% on quizzes and unit tests

20% on the school mid-term exam

Physics 12 will have both a mid-Term and Final exam (which will cover all material completed at the time of the exams).  As with all grade 12 courses, the exams will comprise 40% of the final grade (and the class mark 60%).

Calculators

A graphing calculator is essential for the Physics 12 course and examination but will be very useful for the class if you do have one.

Physics 12 Course Timeline

This class is as easy or as difficult as you make it. Lots of the concepts are continuations from science 10 and physics 11 so ensure you have a good grasp of those early. I’m available before, during and after school for help sessions if need. Also if you get stuck on your own time feel free to tweet me @MustangMath or email me scaddy@cisnd.ca and I can give assistance that way. I promise you if you put in a HONEST effort you will be successful in your last high school physics course!!! Course website is listed below

mathcaddy.weebly.com and click physics 12 for everything from the year. 

	Explanation of Work Ethic Indicators

G

You arrive to class on time, prepared with all your supplies, notebooks, texts and other related materials. All your work (home and in class) is completed to the best of your ability.  You are making every effort to meet deadlines and due dates and are doing your best to keep your notebooks up-to-date and in good order.  During class you are attentive and focussed on the various tasks, assignments and projects.  You work well in individual and group situations and you appear to be doing your best.  You willingly participate and share ideas.  You treat yourself, your peers and adults with the respect inherent in the Gospel values.  You display good work habits and effort in all that you do. 

S

Most of the time you arrive to class on time and are prepared with all your supplies, notebooks, texts and other related materials. Most of your work (home and in class) is completed to the best of your ability.  Although you occasionally miss handing in an assignment, you are making an honest effort to meet deadlines and due dates. You usually do your best to keep your notebooks up-to-date and in good order.  During class you are attentive and focussed on the various tasks, assignments and projects with only occasional lapses.  You work fairly well in individual and group situations and, on most occasions, appear to be doing your best.  You are willing to participate and share ideas.  You treat yourself, your peers and adults with the respect inherent in the Gospel values.  You display satisfactory work habits and effort most of the time. 

N

You frequently arrive unprepared for class.  You are sometimes missing supplies, notebooks, texts and other related materials. On occasion, you are reluctant to put forth the effort to keep your materials and assignments organized.  Homework and assignments are often incomplete or poorly done.  During class, you are sometimes unfocussed and easily distracted.  You participate infrequently in class discussions. You sometimes treat yourself, your peers and adults with a lack of the respect inherent in the Gospel values.  Your work habits need to improve. 




