Great Valley School District


	Course Title: Fundamentals of Physics
	Grade Level(s): 11

	Unit 6:   Momentum
	Time Frame:  3 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

	Major Learnings

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



	Essential Questions
	Guiding Questions

	How can momentum and impulse be used to explain common phenomena (e.g. a rock in a landslide, an astronaut during a space walk, a car hitting a patch of ice on the road)? (S11.C.3.1.1)


	What is the difference between Momentum and velocity?

What do momentum and velocity have in common?

 What would cause an object's momentum to change?

How is momentum related to Impulse?

How are force and time of interaction related to impulse?

 What happens to the momentum of all objects in a system during    

 an explosion?  During a collision?



	Knowledge/Skills

	Students will know (knowledge):
1.  SWK the difference between velocity, momentum and kinetic energy.

2.  SWK that an outside force can change the momentum of an object.

3.  SWK that the amount of impulse is related to the amount of force and the amount of time the force is applied.

4.  SWK that momentum is conserved in closed, isolated systems.
	Students will be able to (skills):

1.  Define momentum and distinguish between momentum and velocity. 
2.  Define impulse; distinguish between impulse and force.

3.  Determine the impulse acting on an object (i) via a F vs t graph and (ii)  given the change in momentum.


4.  Determine the force acting on an object, given its change in momentum.

5.  Conservation of Momentum:  Show that the system momentum before a collision is equal to the system momentum after the collision.

6.  Conservation of Momentum:  Show that the total system momentum after a explosion remains zero.

7.  Use conservation principles to solve momentum problems involving elastic and inelastic collisions for initial velocity, final velocity or mass, given the other values.

system momentum = constant



	Stage 2: DETERMINE ACCEPTABLE EVIDENCE

	Summative Assessments:
	Formative Assessments:

	
	

	Learning Plan  STAGE 3: DEVELOP LEARNING PLAN

	1.  Discussion--define momentum, contrast with velocity, kinetic energy.

2.  (Optional) Lab:  Impulse--relate force and time to an object's change in momentum.

3.  Quantitative problem solving--momentum and impulse

4.  Lab:  Conservation of Linear Momentum (real, or Interactive Physics simulation)

5.  Quantitative problem solving--explosions, collisions.

6.  (Optional) Lab Practicum:  "The Unknown Mass"


	Unit Vocabulary

	Impulse--an object's change in momentum.  Measured by the area under the curve on a F-t graph or by determining the change in momentum.

Momentum--a measure of how hard it is to stop a moving object.  Measured by product of mass and velocity.
Conservation of momentum--in a closed, isolated system, the sum of the momentum of all objects in the system remains unchanged.

Closed system--neither gains nor loses mass

Isolated system--sum of the outside forces is zero.




