	Unit 1: Motion ( Time Frame: Approximately 4.0 Weeks)
OVERVIEW: Section 1 of this unit introduces students to the topic of motion in one and two dimensions. All motion must be compared to a frame of reference. After learning the difference between vector and scalar quantities, the students will learn about how to describe the motion of an object in terms of its position, velocity, and acceleration. Furthermore, they will understand how to use past or present information about the motion of an object to predict future trends. The students will also learn to draw and interpret graphs of displacement vs. time, velocity vs. time, and acceleration vs. time. It describes the difference between accelerated motion and non-accelerated motion and introduces the kinematic equations for constant acceleration. Finally, this section also explores freely falling bodies as examples of motion with constant acceleration.
Section 2of this unit continues on the topic of motion in one and two dimensions. The law of conservation of energy is reviewed in this unit, and the concept of momentum is introduced. This unit defines momentum in terms of mass and velocity, introduces the concept of impulse, and relates impulse and momentum. This section also explores the law of conservation of momentum and uses this law to predict the final velocity of an object after a collision. Students will analyze momentum and collisions between two or more objects. Students will consider the mass and velocity of one or more objects and the conservation of momentum and energy. This section distinguishes between elastic, perfectly elastic, perfectly inelastic, and inelastic collisions and discusses whether kinetic energy is conserved in each type of collisions.

FOCUS: Motion; Displacement; Velocity; Acceleration; Free fall; Projectile motion; Collisions; One-dimensional; Elastic/Inelastic collisions
OBJECTIVES: 
1.Motion in one dimension
1.  Students should understand the general relationships among position, velocity, and acceleration for the motion of a particle along a straight line, so that:

(a) Students can recognize in what time intervals the other two are positive, negative, or zero, and can identify or sketch a graph of each as a function of time.

(b) Students can determine the other two as a function of time, and find when these quantities are zero or achieve their maximum and minimum values.

(c) Students should understand the special case of motion with constant acceleration (including ‘g’), so they can write down expressions for velocity and position as functions of time, and identify or sketch graphs.  

2. Motion in two dimensions, including projectile motion
2. Students should be able to add, subtract, and resolve displacement and velocity vectors, so they can:

(a) Determine components of a vector along two specified, mutually perpendicular axes.

(b) Determine the net displacement of a particle or the location of a particle relative to another.

(c) Determine the change in velocity of a particle or the velocity of one particle relative to another.

(d) Students should understand the general motion of a particle in two dimensions so that, they can determine the components, magnitude, and direction of the particle’s velocity and acceleration as functions of time.

e) Students should understand the motion of projectiles in a uniform gravitational field, so they can write down expressions for the horizontal and vertical components of velocity and position as functions of time, and sketch or identify graphs of these components.

3. Conservation of linear momentum, collisions

1. Students should understand linear momentum conservation, so they can:

(a) Explain how linear momentum conservation follows as a consequence of Newton’s Third Law for an isolated system.

(b) Identify situations in which linear momentum, or a component of the linear momentum vector, is conserved.

(c) Apply linear momentum conservation to one-dimensional elastic and inelastic collisions and two-dimensional completely inelastic collisions.

(d) Apply linear momentum conservation to two-dimensional elastic and inelastic collisions.



	Standards
SP1. Students will analyze the relationships between force, mass, gravity, and the motion of objects. 
a. Calculate average velocity, instantaneous velocity, and acceleration in a given frame of reference. 

b. Compare and contrast scalar and vector quantities. 

c. Compare graphically and algebraically the relationships among position, velocity, acceleration, and time. 

f. Measure and calculate two-dimensional motion (projectile and circular) by using component vectors. 

SCSh9. Students will enhance reading in all curriculum areas by: 
a. Reading in all curriculum areas 

• Read technical texts related to various subject areas. 

c. Building vocabulary knowledge 

• Demonstrate an understanding of contextual vocabulary in various subjects. 

• Use content vocabulary in writing and speaking. 

• Explore understanding of new words found in subject area texts. 

d. Establishing context 

• Explore life experiences related to subject area content. 

• Determine strategies for finding content and contextual meaning for unknown words. 

SP3. Students will evaluate the forms and transformations of energy. 
c. Measure and calculate the vector nature of momentum. 

d. Compare and contrast elastic and inelastic collisions. 

e. Demonstrate the factors required to produce a change in momentum. 

f. Analyze the relationship between temperature, internal energy, and work done in a physical system. 

g. Analyze and measure power. 

SCSh9. Students will enhance reading in all curriculum areas by: 
a. Reading in all curriculum areas 

• Read technical texts related to various subject areas. 

c. Building vocabulary knowledge 

• Demonstrate an understanding of contextual vocabulary in various subjects. 

• Use content vocabulary in writing and speaking. 

• Explore understanding of new words found in subject area texts. 

d. Establishing context 

• Explore life experiences related to subject area content. 

• Determine strategies for finding content and contextual meaning for unknown words. 

ELA Reading and Writing Standards (Common Core):  

ELACC11-12RI1: Cite strong and thorough textual evidence to support analysis of what the text says explicitly as well as inferences drawn from the text, including determining where the text leaves matters uncertain.

ELACC11-12RI7: Integrate and evaluate multiple sources of information presented indifferent media or formats (e.g., visually, quantitatively) as well as in words in order to address a question or solve a problem. 

Related Math Standards (Common Core): 
MCC9‐12.N.VM.1 (+) Recognize vector quantities as having both magnitude and direction. Represent vector quantities by directed line segments, and use appropriate symbols for vectors and their magnitudes (e.g., v, |v|, ||v||, v).

MCC9‐12.N.VM.2 (+) Find the components of a vector by subtracting the coordinates of an initial point from the coordinates of a terminal point.

MCC9‐12.N.VM.3 (+) Solve problems involving velocity and other quantities that can be represented by vectors.

MCC9‐12.N.VM.4 (+) Add and subtract vectors.

MCC9‐12.N.VM.4a (+) Add vectors end‐to‐end, component‐wise, and by the parallelogram rule. Understand that the magnitude of a sum of two vectors is typically not the sum of the magnitudes.

MCC9‐12.N.VM.4b (+) Given two vectors in magnitude and direction form, determine the magnitude and direction of their sum.

	Enduring Understandings

1. Vector quantities have magnitude (how large the vector quantity is) and direction, while scalar quantities have magnitude only. 

2. All motion must be compared to a frame of reference. 

3. Many quantities in physics are rates of change of other quantities. 

4. Vectors are specified by magnitude and direction while scalars are magnitude only. 

5. Velocity is a change of position. 

6. Acceleration is the rate at which velocity changes. 

7. In the absence of air resistance, all bodies fall with the same acceleration. 

8. In elastic collisions objects bounce off each other. In inelastic collisions objects ‘stick together’. The total energy before an elastic collision is equal to the total energy after an elastic collision. 

9. Simultaneous measurement of the momentum and position of a sub atomic particle is not possible. 

10. As an object approaches the speed of light, the observation made by an observer at rest will be different (length appears to contract and time appears to dilate) from the observation made by another observer moving with the object. 

11. The slope of a distance vs. time graph is velocity. 

12. The slope of a velocity vs. time graph is acceleration. 

13. Projectile motion has vertical and horizontal components and is motion under the influence of gravity. 

14. Momentum is a measure of motion that depends of the mass of the object and its velocity. 
15. Vector quantities have magnitude (how large the vector quantity is) and direction, while scalar quantities have magnitude only. 

16. All motion must be compared to a frame of reference. 

17. Many quantities in physics are rates of change of other quantities. 

18. Vectors are specified by magnitude and direction while scalars are magnitude only. 

19. In elastic collisions objects bounce off each other. In inelastic collisions objects ‘stick together’. The total energy before an elastic collision is equal to the total energy after an elastic collision. 

20. Simultaneous measurement of the momentum and position of a sub atomic particle is not possible. 

21. As an object approaches the speed of light, the observation made by an observer at rest will be different (length appears to contract and time appears to dilate) from the observation made by another observer moving with the object. 

22. Momentum is a measure of motion that depends of the mass of the object and its velocity. 



	Essential Questions

1. Why is it important to understand the relationships between the different kinds of motion?

2. Why do objects in free fall travel at a constant acceleration?
3. How are resultant vectors and displacement related?

4. What are the different methods used to calculate vectors?

5. How are vectors used in navigation?
6. Why is it important to use vector quantities and not just scalar quantities to describe the motion of an object?

7. How does the resultant of two vectors change as the angle between the two changes?

8. How does the shape of graphs representing the relationship between displacement, velocity, or acceleration vs. time offer information about the motion of an object?

9. How is the motion of an object affected by the acceleration of gravity?

10. How can velocity be negative? How can acceleration be negative?

11. Why is the initial acceleration of a sprint runner important in determining who will win the race?

12. How does the direction of the acceleration affect the direction of motion?

13. How is the distance a baseball travels before hitting the ground affected by the throwing conditions?

14. How does the description of motion of an object change depending of the reference frame used to describe it? 

15. How can you prove that all objects fall at the same rate? 

16. Why does a projectile make a parabolic path? 
Essential Questions: Section 2

1. Why is it important to use vector quantities and not just scalar quantities to describe the motion of an object? 
2. How does the resultant of two vectors change as the angle between the two changes? 

3. How is the distance a baseball travels before hitting the ground affected by quantities such as mass and velocity? 

4. How does the description of motion of an object change depending of the reference frame used to describe it? 

5. How do the characteristics (mass and velocity) of two objects affect the results of their collision?

a. How is momentum conserved in collisions?

b. How does energy transform on earth?

12. How do the characteristics (mass and velocity) of two objects affect the results of their collision?



	Key Vocabulary Terms/Language
Free fall, gravity, force, mechanics, kinematics, dynamics, translational motion, frames of reference, position, distance, displacement, speed, velocity, acceleration, gravitational acceleration, rest, trajectory, parabolic motion, position, dependent variable, independent variable, scalar, vector, momentum, elastic collision, inelastic collision, conservation of energy, relativity (time/space), slope, mass. 

Language

Final velocity, initial velocity, average velocity, instantaneous velocity, coordinate axes, x-axis, y-axis, significant figures, calculate, experiment, precision measure, accuracy, SI units, describe, scientific notation, conclusion, hypothesis, data, contrast, compare, variable, infer, analyze, predict, interpret, rate of change, projectile motion, horizontal velocity, vertical velocity, acceleration, parabolic path, momentum impulse, collision, elastic/inelastic collisions, kinetic energy, conservation of momentum


	Misconceptions

a.Two objects traveling side-by-side must have the same speed. 

b.Velocity is always positive. 

c. Acceleration and velocity travel in the same direction. 

d. Velocity is classified as a force. 

e. If velocity is zero, then the acceleration must be zero also. 

f. A positive slope for a negative velocity indicates that the object is speeding up. 

g. The position vs. time graph and velocity vs. time graph plot the path of an object. 

h. Heavier objects fall faster than lighter objects. 

i. The acceleration of an object falling downward depends upon its mass. 

j. Acceleration and velocity are the same. 

k. Freely falling bodies only move downward. (ex. satellites) 

l. Gravity does not exist in a vacuum. 

m. Gravity is only present when objects are falling. 

n. When an object is traveling with a horizontal velocity, and is thrown upward, the path the object follows is along a line. 

o. Acceleration and velocity travel in the same direction. 

p. Energy is always conserved in a collision

q. Forces in real collisions are constant during the collisions

	Proper Conceptions

a. The objects traveling side-by-side do note always have the same speed. An example of this is two objects traveling in a circle can be side-by-side yet traveling at different speeds. 

b. Velocity is a vector quantity, the negative or positive sign of the velocity is related to the direction of motion. 

c. Acceleration and velocity not always point in the same direction. The vectors themselves do not travel; they describe a rate of change in a direction. An example of acceleration and velocity in different directions is when an object is decelerating. An object that is decelerating (negative acceleration) has acceleration in the opposite direction of the velocity. 

 d.   Velocity is not a force. Force is measured in Newton (N), and velocity is measured in m/s (distance/ time) 

e. When an object changes direction by 180º will reach an instant velocity of zero but will also experience acceleration in the opposite direction of its original motion. An example of this is when an object is thrown upward and reaches its maximum high, its velocity is zero. However, it is being accelerated downwards with an acceleration of 9.8m /s 2. 

f.  In a graph of velocity vs. time, the positive slope of a negative velocity implies that the object is slowing down. 

g.  The position vs. time graph indicates the velocity of an object and its distance from the origin, not its path. 

The velocity vs. time graph indicates the acceleration of an object. 

h. All objects fall at the same rate neglecting air resistance. 

i. The acceleration of a falling object is independent of mass. The acceleration of a falling object depends of the magnitude of the gravitational acceleration acting upon it. 

j. Acceleration is the rate of change of velocity. 

k. Freely falling bodies such as a satellite fall toward the earth, creating a circular orbit rather than falling ‘downward’. 

l. Gravitational force is caused by mass. Planets, stars and even you produce gravitational fields. 

 m. Gravity is always present. The acceleration of gravity is the result of the gravitational force exerted by the presence of mass. 

n. When an object is traveling with a horizontal velocity, and is thrown upward, the object actually makes a parabolic path. 

o. Acceleration and velocity not always point in the same direction.  

p. Kinetic energy is not conserved in inelastic collisions

q. Forces in real collisions are not constant during the collisions

	Section1: Motion (4. 00 weeks)



	Learner Targeted Objectives and Goals

1. Describe motion in terms of frame of reference, displacement, time, and velocity.

2. Construct and interpret graphs of position versus time.

3. Compare graphic representations of accelerated and non-accelerated motions.

4. Apply kinematic equations to calculate distance, time, or velocity under conditions of a constant acceleration. 

5. Compare the motions of different objects in a free fall.
6. Compare and contrast scalar and vector quantities. 

7. Apply the Pythagorean Theorem and tangent function to calculate the magnitude and direction of a resultant vector.

8. Resolve a vector using sine and cosine functions.
	Knowledge and Skills

1. To learn how to analyze one dimensional motion in terms of displacement, time, and velocity

2. To learn how to distinguish between accelerated and non-accelerated motion.

3. To learn to construct and interpret graphs.
4. To learn to use kinematic equations to solve for the unknown variable.

5. Use of vectors to analyze two-dimensional motion to predict where a falling object will land and to solve problems. 
6. Application of Pythagorean Theorem and tangent functions to determine the magnitude and direction of a resultant vector.

7. To learn the techniques of resolving a vector and using sine and cosine functions.


Unit Requirements

Mandatory Culminating Performance Tasks:  

Culminating Performance Assessment: Traveling in Outer Space (Use the link below)
Performance Task Moving Man


Unit Assessment:  
Unit Assessment with Key
	Writing Activity:  

Linear Motion Writing Exercise

Rubric for Writing Assessment

    Writing Prompt Rubric Physics
Laboratory Activity
1. Lab Motion
2. Inquiry Lab: Velocity of a Projectile; Page # 116 of Holt Physics Text Book

3. Vectors: Graphical Analysis using Trundle Wheel:

Vectors Graphical Analysis using Trundle Wheel

4. Skills Practice Lab: Force and Acceleration; Page # 152 of Holt Physics Text Book

5. Vectors and Projectiles: http://www.physicsclassroom.com/lab/
6. Skills Practice Lab: Free-Fall Acceleration; Page # 76 of Holt Physics Text Book

7. Treasure Hunt using Trundle Wheel Lab: 

Vector_Treasure_Hunt_Lab_Instructions

Vector_Treasure_Hunt_Lab_Help_Vectors

Literature Review Activity:  
1. Speedy stars: A gang of stars on the edge of our galaxy is running away.

http://www.sciencenewsforkids.org/2008/11/speedy-stars-2/
OR

Literature Review Activity

Literature_Rubric Physics
Case Study Review:  
1. PCBs in the Last Frontier
This interrupted case study is based on current research involving the global transport of polychlorinated biphenyls (PCBs). Students are asked to propose several hypotheses and experiments in an attempt to determine how PCBs are transferred globally.

2. I've Fallen Over and I Can't Get Up
Greg Myron is playing the last football game of his career as the high school’s star running back. As the clock counts down the final seconds, Greg rushes 70 yards down field until he is tackled out of bounds. When the kicking team comes out to try for the winning field goal, Greg remains m...

3. Lewis and Clark Reloaded 
Frank and Joe are 24-year-old fraternal twins who share similar interests, including cycling. The brothers decide to attempt their first long-distance bicycling trip, retracing the journey of early American explorers Lewis and Clark to the Northwest. Along the way, serious problems arise.& n... 

4.  To Boldly Go, or Not
This fictional public forum case study is centered on the 2004 decision by President George W. Bush to set NASA’s primary goal as a return to the Moon, followed by a mission to Mars. The members on the expert panel and audience are fictitious but the views they express on the Vision for Spa...


	Supplemental Resources

Link to GaDOE framework and ELA standards: 

https://www.georgiastandards.org/Frameworks/GSO%20Frameworks/9-12%20Science%20Traditional%20Physics%20Framework%20Kinematics.pdf
ELA Standards: ELA Grade 11 CommonCore Standards
supporting resources aligned to the unit of study

(a) Animations:  Animations Unit 1
(b) Motion Simulations: GA virtual Resources

http://cms.gavirtualschool.org/Shared/Science/Physics/03%20Linear%20Motion/index.html
 (C) Racing Balls Simulation: GA virtual Resources

http://cms.gavirtualschool.org/Shared/Science/Physics/03%20Linear%20Motion/index.html
(d)Vector Addition Simulation: http://cms.gavirtualschool.org/Shared/Science/Physics/02%20Vectors/index.html
(e)General Physics Java Applets: http://surendranath.tripod.com/Applets.html
(f) PhET Projectile Motion Simulation
http://phet.colorado.edu/simulations/sims.php?sim=Projectile_Motion#ideas

(g) A Projectile Motion-Introduction (Inquiry Based) Lesson by Trish Loeblein
http://phet.colorado.edu/teacher_ideas/view-contribution.php?contribution_id=28
(h) Project express video: *Teacher account is needed:

https://www.georgiastandards.org/_layouts/GeorgiaStandards/login.aspx?ReturnUrl=%2fresources%2fPages%2fVideos%2fProjectExpressScienceVideos.aspx
(i) Khan Academy vectors/Projectile Motion

http://www.khanacademy.org/science/physics/v/projectile-motion-with-unit-vectors
(j) Projectile motion e-link: http://www.animations.physics.unsw.edu.au/jw/projectiles.htm 

This website provides fun interactive research-based simulations of physical phenomena and enables students to make connections between real life phenomena and the underlying science. These can be used in lecture, lab work, group work or homework.

Vector motion e-game

Textbook pages correlated to the standard(s) addressed:

Page # 38 to 116

Ignite torch activities:
PhET SIMULATIONS: [image: image1.png]


PhET. 1 - Motion
Moving Man Acceleration time Activity:  Moving Man Accn Time Graph Activity
Bell Ringer Activities: 
Clicker questions for Forces and Motion Activity 1



Vectors Quiz: Motion_Unit1_Section1_Kinematics
Vector addition simulations to initiate pre/post lab discussions: 

M.2(1) - Force Table  and  M.2(2) - Fan Cart
Gizmo Simulations:
User-recommended Gizmos based on your ‘What I Teach’ settings.

Golf Range 

Distance-Time Graph: http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=301
Gizmo for projectile motion

http://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=26
Free fall: http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=387
Shoot the monkey: velocity vectors:

http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=609
Vectors: http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=415
PowerPoint/Prezi notes

1. Projectile Motion (6 presentations)

http://prezi.com/explore/search/?search=projectile+motion


	Suggested Activities:  
Measurement Lab

Graphic Organizers: 

Speed Graphic Organizer

GRASPS: 

GRASPS Egg Drop Survivor

GRASPS Motion

GRASPS Mousetrap Car Grand Prix & Rubric
Differentiated Instructions Resources: 

Acceleration Alternative Activity
	


	Section 2: Collisions (1. 00 week)



	Learner Targeted Objectives and Goals

1. To compare the momentum of different moving objects.
2. To compare the momentum of the same object moving with different velocities.

3. To analyze the interaction between two objects in terms of the changes in momentum of each object.

4. To determine the total momentum before and after collision.

5. To verify the law of conservation of momentum.

6. To predict the final velocities of objects after collisions, given initial velocities.

7. Compare conservation of momentum and conservation of kinetic energy in perfectly elastic and inelastic collisions.
	Knowledge and Skills

1. Learn to analyze momentum and collisions between two or more objects.
2. Learn to apply momentum and collision occurrence in sports and in real world.

3. To compare and contrast perfectly elastic and inelastic collisions.

4. To compute final velocity of an object in perfectly elastic and inelastic collisions.


	Unit Requirements

Mandatory Culminating Performance Tasks:  

Culminating Performance Assessment : Traveling in Outer Space (Use the link below)

Performance Task on Collisions

Elastic_and_Inelastic_Collisions_ Performance Task Worksheet

Momentum &Collisions  Culminating Project

Gizmo link: http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&resourceid=405
Topic: Roller coaster physics Worksheet/vocabulary/Assessment questions/key

To study  A graph of various variables of motion can be viewed as the car travels, including potential, kinetic, and total energies, and the x- and y- components of position, velocity, and acceleration.

Unit Assessment:  
Unit Assessment and Key Collisions

	Mandatory Activities & Performance Tasks: 

Writing Activity:  

Writing Exercise1

Writing Exercise2

Writing Exercise3_Conservation Energy

Linear Motion Writing Exercise

Rubric for Writing Assessment

Laboratory Activity:  
Conservation of Momentum Lab

Velocity and Momentum Lab

Momentum and Collisions:
Use the link: http://www.physicsclassroom.com/lab/
Lab Descriptions  | Scoring Rubrics
Title of Lab
Lab Description
Being Impulsive About Momentum Change Lab

html
Balloon Toss Lab

html
Rebounding versus Sticking Lab

html
Before and After Lab

html
Action-Reaction Lab

html
Sand Balloon Lab

html
Inelastic Collision Analysis Lab

html
Elastic Collision Analysis Lab

html
What's Cooking? Lab

html
Two-Dimensional Collision Lab

html
1. Virtual Lab and WS:  Conservation of Mechanical Energy 

http://phet.colorado.edu/en/simulation/energy-skate-park
2. Inquiry Lab: conservation of Momentum; Page # 230 of Holt Physics Text Book

3. Elastic and Inelastic Collisions virtual Lab/GA Virtual Resources 

http://cms.gavirtualschool.org/Shared/Science/Physics/06%20Momentum%20and%20Energy/index.html
4. Collisions: Virtual lab: PHET: 
Collision PHET Lab virtual
Literature Review Activity:   
1. Super Star Cluster in the Neighborhood
 http://www.sciencenewsforkids.org/2005/04/super-star-cluster-in-the-neighborhood-2/
2. Saturn’s Rings Created by Collision
http://www.sciencenewsforkids.org/2006/03/saturns-rings-created-by-collision-3/
Case Study Review:  
1. Cell Phone Use and Cancer
In this case study, students analyze a scientific study, first by analyzing news articles reporting on the research and then by reading the original research article. In working through the case, students identify the basic elements of a scientific study; evaluate the study and offer suggestions ...
	Supplemental Resources

Link to GaDOE framework and ELA standards: 

https://www.georgiastandards.org/Frameworks/GSO%20Frameworks/9-12%20Science%20Traditional%20Physics%20Framework%20Kinematics.pdf
ELA Standards: ELA Grade 11 CommonCore Standards
Reading and comprehension activity:                                                                                              Momentum and Collisions Reading Practice 

Animations:                                                                                                                               1. Animations Unit 1 

2. Elastic and Inelastic collisions Animation/GA virtual Resources: 

http://cms.gavirtualschool.org/Shared/Science/Physics/06%20Momentum%20and%20Energy/index.html
3. Roller coaster Animation: 

http://cms.gavirtualschool.org/Shared/Science/Physics/06%20Momentum%20and%20Energy/index.html
4. Khan Academy: Momentum: Ice Skaters Throws a Ball

http://academicearth.org/lectures/momentum-ice-skater-throws-a-ball
5. Elastic and Inelastic collisions video: 

http://freevideolectures.com/Course/2139/Physics-I-Classical-Mechanics/16
6. Collisions and Kinetic energy from MIT: Video

http://academicearth.org/lectures/collisions-and-center-mass
7. Project express video: *Create Teacher Account 

https://www.georgiastandards.org/_layouts/GeorgiaStandards/login.aspx?ReturnUrl=%2fresources%2fPages%2fVideos%2fProjectExpressScienceVideos.aspx
Textbook pages correlated to the standard(s) addressed: 
Page # 196 to 230

Ignite Torch Activities:
Use the following link to open discussions:  Demonstration on Conservation of Energy

http://www.wfu.edu/physics/demolabs/demos/avimov/bychptr/chptr3_energy.htm
Bell Ringer:  

Bell Ringer Collisions

Elastic and inelastic collision: http://www.walter-fendt.de/ph14e/collision.htm
Online Questions from Ga virtual resources:

http://cms.gavirtualschool.org/Shared/Science/Physics/06%20Momentum%20and%20Energy/index.html
Collision demonstration experiments to initiate discussions as bell ringers: MECHANICS - CONSERVATION OF LINEAR MOMENTUM:
M.8(1) - Small Reaction Carts

M.8(2) - Large Reaction Carts

M.8(3) - Jet Propulsion

M.8(4) - Super Ball Collision Set

M.8(5) - Collision Ball Apparatus

M.8(6) - Dead Ball - Live Ball
Gizmo Simulations: 
2D Collisions: http://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=361
For Demonstration of labs: Elastic Collision/Equal Mass

http://www.wfu.edu/physics/demolabs/demos/avimov/bychptr/chptr3_energy.htm
Air Track Demo: 

http://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=12
Prezi:  

Elastic and Inelastic collisions (10 Prezi presentations):

http://prezi.com/explore/search/?search=collisions


	Suggested Activities and Performance Tasks
· GRASPS Collisions




	Common Assessments

· Any section assessments that may be used
· turning point or other audience response activities
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