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  TEACHER:  
Mr. Stephen Caddy
SUBJECT: 
Physics 11 

Grade: 11

IRP Date: 2006
GRADE LEVEL: 11
Grade 11 Physics
OVERVIEW:

The Physics 11 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:

It is expected students will:

• 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 11 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. The Nature of Physics 

- The Nature of Physics

- The Skills and Methods of Physics
5 hours


B: Kinematics 

18-22 hours

- 1-D Kinematics ... time, displacement, velocity and acceleration

C: Forces

24-26 hours

- 1-D Dynamics ... forces and Newton’s Laws

- Friction


	Skills, Methods, and nature of Physics

A1 describe the nature of physics

A2 apply the skills and methods of physics

Kinematics

C1 apply knowledge of the relationships between time, displacement, distance, velocity, and speed to situations involving objects in one dimension

C2 apply knowledge of the relationships between time, velocity, displacement, and acceleration to situations involving objects in one dimension

Forces

D1 solve problems involving the force of gravity

D2 analyse situations involving the force due to friction

D3 apply Hooke’s law to the deformation of materials

N

Newton’s Laws

E1 solve problems that involve application of Newton’s laws of motion in one dimension
	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.


	- distinguish physics from related disciplines

- describe the major areas of study in physics (e.g., optics, 

kinematics, fluids, nuclear, quantum)

- give examples of the continuing development and refining of physics concepts

- with teacher support, conduct appropriate experiments

- 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

- differentiate between scalar and vector quantities

- define distance, displacement, speed, and velocity

- construct displacement-versus-time graphs, based on data from various sources (e.g., from an experiment)

- use a displacement-versus-time graph to determine 

– displacement and distance

– average velocity and speed

– instantaneous velocity and speed 

- solve problems involving

– displacement

– time

– average velocity

- construct velocity-versus-time graphs, based on data from 

various sources (e.g., from an experiment)

- use velocity-versus-time graphs to determine

– velocity

– displacement

– average velocity

 define acceleration

- use velocity-versus-time graphs to determine acceleration, given appropriate data

- solve a range of problems for objects with constant acceleration involving

– displacement

– initial velocity

– final velocity

– acceleration

– time

- recognize that a projectile experiences a constant downward acceleration due to gravity if friction is ignored

- solve projectile motion problems involving

– displacement

– initial velocity

– final velocity

– acceleration due to gravity

– time

recognize the relationship between

– mass and attractive force due to gravity (e.g., force due to 

gravity on the Earth’s surface is proportional to Earth’s mass)

– the force of gravity between two objects and their distance of 

separation (i.e., the inverse square law)

- define gravitational field strength

- solve a variety of problems involving the relationship between

– mass 

– gravitational field strength

– force due to gravity (weight) 

- use Newton’s law of universal gravitation to solve problems involving

– force

– mass

– distance of separation

– universal gravitational constant

- define static friction and kinetic friction

- define normal force

- with teacher support, conduct experiments investigating force due to friction, involving

– normal force

– various types of material

– surface area

– speed 

- define coefficient of friction

- recognize the relationship between force due to friction and the strengths of normal force and coefficient of friction

- solve problems with objects sliding on horizontal surfaces, involving

– force of friction

– coefficient of friction

– normal force

- state Hooke’s law

- define spring constant

- with teacher support, conduct experiments to verify Hooke’s law

- use Hooke’s law to solve problems that involve

– force

– spring constant

– change in length

- state Newton’s three laws of motion

- illustrate Newton’s first and third laws with examples 

- create free-body diagrams in one dimension for use in solving 

problems (e.g., elevator problems)

- use Newton’s second law to solve problems that involve

– net force

– mass

– acceleration

- apply Newton’s laws and the concepts of kinematics to solve Problems

- state Newton’s three laws of motion

- illustrate Newton’s first and third laws with examples 

- create free-body diagrams in one dimension for use in solving 

problems (e.g., elevator problems)

- use Newton’s second law to solve problems that involve

– net force

– mass

– acceleration

- apply Newton’s laws and the concepts of kinematics to solve problems

	D: Momentum and Energy

24-26-11 hours

- 1-D Momentum

- Work (force & displacement) and Energy

- Conservation of Energy

- Power and Efficiency

E: Wave Motion and Geometric Optics 

 18-22 hours

- Waves and the Universal Wave Equation

- Plane and Curved Mirrors

- Refraction ... lenses


	MMomentum

F1 apply the concept of momentum in one dimension

E

Energy

G1 perform calculations involving work, force, and displacement

G2 solve problems involving different forms of energy

G3 analyse the relationship between work and energy, with reference to the law of conservation of energy

G4 solve problems involving power and efficiency

A
Wave motion and Geometrical Optics

B1 analyse the behaviour of light and other waves under various conditions, with reference to the properties of waves and using the universal wave equation

B2 use ray diagrams to analyse situations in which light reflects from plane and curved mirrors

B3 analyse situations in which light is refracted


	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 momentum
- Solve problems involing momentum, mass and velocity

- define impulse

- Solve problems that involve momentium (initial and final), impulse, net force and time

- State the law of conservation of momentum in 1D systems

Solve problems using the law of conservation of momentum (explosions, and crashes) to determine momentum (initial and final) velocity (initial and final) and mass. 

- define energy

- define gravitational potential energy

- solve a variety of problems involving

– gravitational potential energy

– mass

– acceleration due to gravity

– height above a reference point

- define kinetic energy

- solve a variety of problems involving

– kinetic energy

– mass

– velocity

- define temperature, thermal energy, and specific heat capacity

- solve a variety of problems involving

– thermal energy

– mass

– specific heat capacity

– change in temperature

- relate energy change to work done

- state the law of conservation of energy

- solve problems, using the law of conservation of energy to determine

– gravitational potential energy

– total energy

– kinetic energy

– thermal energy

- define power

- perform calculations involving relationships among

– power

– work

– time

– define efficiency

- perform calculations involving relationships among

– work (input and output)

– power (input and output)

– efficiency

- describe the properties associated with waves, including amplitude, frequency, period, wavelength, phase, speed, and types of waves

- use the universal wave equation to solve problems involving 

speed, frequency (period), and wavelength

- describe and give examples of the following wave phenomena 

and the conditions that produce them:

– reflection

– refraction

– diffraction

– interference (superposition principle)

– Doppler shift

– polarization

- identify from an appropriate diagram the visible light portion of the electromagnetic spectrum

- state the law of reflection

- identify the following on appropriate diagrams:

– incident ray

– reflected ray

– angle of incidence

– angle of reflection

– normal

- show how an image is produced by a plane mirror

- describe the characteristics of an image produced by a plane 

mirror

- identify a curved mirror as converging (concave) or diverging 

(convex)

- identify the following on appropriate diagrams:

– principal axis

– centre and radius of curvature

– image and object distance

– focal point and focal length

- draw accurate scale diagrams for both concave and convex mirrors to show how an image is produced

- describe the characteristics of images produced by converging and diverging mirrors

- conduct an experiment to determine the focal length of a concave mirror

- identify the following from appropriate diagrams:

– incident ray

– refracted ray

– normal

– angle of incidence

– angle of reflection

- use Snell’s law to solve a range of problems involving

– index of refraction

– angle of incidence

– angle of reflection

- define critical angle and total internal reflection

- solve problems involving critical angles

- identify a lens as converging (convex) or diverging (concave)

- for a lens, identify the following from appropriate diagrams:

– principal axis

– focal point (primary and secondary)

– focal length

– image and object distance

- draw accurate scale diagrams for both convex and concave lenses to show how an image is produced

- describe the characteristics of images produced by converging and diverging lenses

- conduct an experiment to determine the focal length of a convex lens

	F: Special Relativity

4-6 hours

- Fundamental Principles of Relativity
G: Nuclear Fission and Fusion

4-6 hours

- The Nuclear Process
	p

Special Relativity
H1 explain the fundamental principles of special relativity

N

Nuclear Fission and Fusion

I1 analyse nuclear processes


	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 inertial reference frame

- explain why simultaneous events for one observer may not be simultaneous for another observer

- describe the Michelson-Morley experiment, and explain the significance of the “null result”

- state the two postulates of the special theory of relativity:

– the relativity principle

– the constancy of the speed of light

- describe and give examples of the relativistic effects of time dilation, length contraction, and mass increase

- calculate relativistic time dilation, length contraction, and mass increase

- explain, by using relativistic mass increase or relativistic addition of velocities, why objects cannot exceed the speed of light in a vacuum

- describe the equivalence of energy and mass, and solve problems involving

– energy

– mass

– speed of light

- compare fusion and fission reactions and give examples

- define chain reaction, critical mass, and moderator

- compare different types of nuclear reactors

- describe the advantages and disadvantages of using nuclear 

Energy



	Assessment and Evaluation

Tentatively class marks will be based:

20% on the final examination

20% on class work, laboratories etc.

45% on quizzes and unit tests

15% on the school mid-term exam

Physics 11 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 11 courses, the exams will comprise 30% of the final grade (and the class mark 70%).

Calculators

A scientific calculator is essential for this course.  A graphing calculator is not essential for the Physics 11 course and examination but will be very useful for the class if you do have one.

Physics 11 Course Timeline

This class is as easy or as difficult as you make it. Lots of the concepts are continuations from science 10 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 first high school physics course!!! Course website is listed below

mathcaddy.weebly.com and click physics 11 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. 




