Great Valley School District


	Course Title: 
	Grade Level(s): 

	Unit 4:  Motion II 
	Time Frame: 3.5 weeks

	

	Stage 1: IDENTIFY DESIRED RESULTS

	Pennsylvania Content Standards

	S11.C.3.1 Use the principles of motion and force to solve real-world challenges.   
S11.C.3.1.3 Describe the motion of an object using variables (i.e., acceleration, velocity, and displacement).



	Major Learnings

	I.   All objects obey universal laws relating force and motion.

K.  Models can be used to illustrate the properties of a system.


	Essential Questions
	Guiding Questions

	What is the shape of the path of a projectile?

What is the horizontal acceleration of a projectile?

What is the vertical acceleration of a projectile?

What is the difference between uniform circular motion and non-uniform circular motion?

How can an object that is neither speeding up nor slowing down be accelerating?


	What are the horizontal forces on a projectile?
Does the horizontal velocity of a projectile increase, remain constant, or decrease?  How do you know?

What are the vertical forces on a projectile?  

Does the vertical velocity of a projectile increase, remain constant, or decrease?  How do you know?

How is the vertical motion of a projectile related to Free Fall?
How can a velocity vector be changed without altering the length of the arrow?



	Knowledge/Skills

	Students will know (knowledge):

1.  An object in free fall can be rising or falling, under the influence of gravity alone.

2.  A projectile is an object that flies in an arc over the earth, under the influence of gravity alone.

3.  The horizontal velocity of of a projectile is constant.  Follows the constant velocity model.

4.  The vertical velocity of a projectile is decreasing.  Follows the constant acceleration model.

5.  Independence of motions--the horizontal motion of a projectile does not affect the vertical 

motion of a projectile. 
6.  SWK the difference between uniform and non-uniform circular motion.

7.  SWK how speed and radius affect centripetal acceleration.

8.  SWK the difference between centripetal force and centrifugal force.

9.  SWK how mass, speed and radius affect the amount of centripetal force.  


	Students will be able to (skills):
1.  Analyze Free-Fall and Projectile motion using video analysis.

2.  Measure time, velocity and acceleration from v-t graphs.

3.  Explain between the horizontal motion and vertical motion of a projectile.

4.  Solve Free Fall and Projectile Motion problems using v-t graphs, constant velocity equations and constant acceleration equations.

5. Explain how an accelerating object can move at constant speed.

6.  Explain how speed and radius affect the amount of centripetal acceleration.

7.  Explain how mass, speed and radius affect the amount of centripetal acceleration.

8.  Solve circular motion problems using the equations for constant speed and centripetal acceleration.     

	Stage 2: DETERMINE ACCEPTABLE EVIDENCE

	Summative Assessments:
	Formative Assessments:

	
	

	Learning Plan  STAGE 3: DEVELOP LEARNING PLAN

	1.  (Optional) Lab:  Free Fall--video analysis lab.

2.  Discussion:  Define acceleration due to gravity, relate to Constant Force Model.
3.  Quantitative problem solving--free fall.

4.  Lab:  Projectile Motion (real, or video analysis)

5.  Quantitative problem solving--describe projectile motion--math models, diagram analysis

6.  Demonstration:  Independence of Motions

7.  (Optional) Lab Practicum:  "Hit the Target"

8.  Discussion:  Uniform, Non-uniform circular motion, Period, speed.

9.  Quantitative problem solving--circular motion, period, speed.

10.  Activity:  centripetal acceleration

11.  Lab:  Centripetal force (real, or Interactive Physics simulation)

12.  Quantitative problem solving--centripetal acceleration, centripetal force.


	Unit Vocabulary

	Projectile--object that flies in an arc over the Earth, under the influence of gravity alone.

Period--time for one complete revolution, or cycle, or vibration.

Uniform circular motion--circular motion at constant speed

Non-uniform circular motion--circular motion with changing speed

Centripetal acceleration--acceleration that is directed towards the center of the circle.

Centripetal force--force that is directed towards the center of the circle.

Independence of motions--the horizontal motion of a projectile does not affect the vertical motion of a projectile.










