Great Valley School District


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

	Unit 5:  Energy
	Time Frame: 4 weeks

	

	Stage 1: IDENTIFY DESIRED RESULTS

	Pennsylvania Content Standards

	S11.C.2.1  Analyze energy sources and transfer of energy, or conservation of energy.



	Major Learnings

	E. Energy and matter exist in different forms.  They are conserved, converted, or transferred throughout systems.

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



	Essential Questions
	Guiding Questions

	How can the concept of conservation of energy be used to explain common systems (e.g. refrigeration, rocket propulsion, heat pump)?  (S11.C.2.1.3)

How can the concept of conservation of energy be used to describe the motion of a roller coaster or a swinging pendulum?

What are the three forms of Mechanical Energy storage?


	What kind of energy transfers happen during the flight of a rocket?  

What kind of energy transfers happen during the flight of a projectile?

What kind of energy transfers happen during normal operation of a refrigerator?

What kind of energy transfers happen during normal operation of a heat pump (or furnace)?

What kind of energy is stored in a compressed spring?

What kind of energy is stored in an object's motion?

What kind of energy is stored in an object elevated above the earth?

What kind of energy is stored in food or fuel?

What combination of Force and distance will change the energy stored in a system?



	Knowledge/Skills

	Students will know (knowledge):
1.  SWK the difference between mechanical and non-mechanical energy storage.

2.  SWK the three forms of mechanical energy storage.

3.  SWK that work is one process by which energy is transferred from one form of storage to another form of storage.

4.  SWK that power is the rate at which energy is transferred from one form of storage to another form of storage.

5.  SWK that energy cannot be created or destroyed. 
	Students will be able to (skills):

1.  Recognize the universal, fundamental nature of energy as opposed to different forms of energy storage.
2.  Use Hooke's Law and Force-stretch graphs to analyze elastic energy systems.

3.  Explain working as (i) energy transfer to/from system via external force (ii) F∆x (parallel to motion)

(iii) area under F-x graph

4.  Calculate values for Elastic Potential Energy, Kinetic Energy, Gravitational Potential Energy, and mechanical Work.

5.  Analyze systems to determine whether or not mechanical energy is conserved.

6.  Analyze systems and solve problems where mechanical energy is increased, held constant, or decreased.
7.  Analyze systems and solve problems involving rate of energy transfer, or Power.  



	Stage 2: DETERMINE ACCEPTABLE EVIDENCE

	Summative Assessments:
	Formative Assessments:

	
	1. Hook’s law lab discussion.
2. 

	Learning Plan  STAGE 3: DEVELOP LEARNING PLAN

	1.  Discussion:  Representing Energy Storage

2.  Lab:  Springs.  Leads to operational definition of Hooke's Law

3.  Discussion:  Elastic Potential Energy

4.  Quantitative problem solving--Hooke's Law, elastic potential energy

5.  Lab:  Elastic Potential Energy to Kinetic Energy [real, or Interactive Physics simulation]

6.  Lab or Demo:  Kinetic Energy to Gravitational Potential Energy [real, or Interactive Physics simulation]

7.  Quantitative problem solving--kinetic energy, gravitational potential energy.

8.  Quantitative problem solving--conservation of mechanical energy

9.  Discussion:  Mechanical Work, Power

10.  Quantitative problem solving--work and power.

11.  (Optional) Lab Practicum



	Unit Vocabulary

	Elastic potential energy--energy stored in a stretched (or compressed) spring.

Gravitational potential energy--energy stored due to an object's elevation above the earth.

Kinetic energy--energy stored in an object's motion

Mechanical energy--sum of elastic potential energy, gravitational potential energy and kinetic energy.

Chemical potential energy--energy stored in food or fuel

Heat energy--energy stored in an object due to increased molecular vibrations.

Work--method of mechanical energy transfer.  Measured by product of a force through a parallel displacement.



