	Course Title: Physics
	Grade Level(s):  11

	Unit 2: Motion
	Time Frame:  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.A.2.2)  Evaluate appropriate technologies for a specific purpose, or describe the information the instrument can provide.



	Major Learnings

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

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

G.  Science is a process that uses strategies to solve a problem. 

     The strategies utilized are adapted as the problem changes.



	Essential Questions
	Guiding Questions

	How can the motion of an object be described using variables (i.e. acceleration, velocity, displacement)  (S11.3.1.3)  

How does technology extend human abilities and precision? (S11.A.2.2.2)

How can the motion of an object be described using variables (i.e. acceleration, velocity, displacement)  (S11.3.1.3)  


	What is the difference between constant velocity and constant acceleration?

How can the motion of an object be described using variables of acceleration, velocity, displacement, position and time?

How can the motion of an object be described using graphs?



	Knowledge/Skills

	Students will know (knowledge):
1.  SWK the difference between distance, position and displacement.

2.  SWK the difference between speed and velocity.

3.  SWK the difference between velocity and acceleration.

4.  SWK the difference between constant velocity and constant acceleration.

5.  SWK the differences between a x-t graph, a v-t graph, and an a-t graph.   


	Students will be able to (skills):

1.  Measure position, displacement, and velocity from a x-t graph.
2.  Measure velocity, acceleration and displacement from a v-t graph.

3.  Use x-t graphs, v-t graphs and constant velocity equations to solve constant velocity problems.

4.  Use x-t graphs, v-t graphs and constant acceleration equations to solve constant acceleration problems.

5.  Use motion sensors and photogates to measure time, position, velocity and acceleration.



	Stage 2: DETERMINE ACCEPTABLE EVIDENCE

	Summative Assessments:
	Formative Assessments:

	
	

	Learning Plan  STAGE 3: DEVELOP LEARNING PLAN

	1.  Constant Velocity Lab (Buggy Lab).

2.  Activity:  Comparison of x-t graphs.

3.  Activity:  Graph Matching.  x-t graphs to v-t graphs (Motion Sensors)

4.  Discussion:  Motion Maps

5.  Qualitative and quantitative problem solving:  x-t graphs, v-t graphs.

6.  Activity:  Multiple representations of constant velocity.

7.  Lab Practicum:  "Trains".

8.  Constant Acceleration Lab.

9.  Activity:  Relating constant acceleration to x-t graphs, v-t graphs, a-t graphs.

10.  Qualitative and quantitative problem solving:  x-t graphs, v-t graphs, a-t graphs.

11.  Discussion:  Use v-t graphs to form math models.

12.  Quantitative problem solving--constant acceleration from v-t graphs and math models, using the equations of kinematics.

13.  Lab Practicum:  "James Bond".



	Unit Vocabulary

	Distance--how far?

Position--location or place on a number line

Displacement--an objects change in position

Speed--how fast?

Velocity--rate of change of an object's position.  Measured by slope on an x-t graph.

Acceleration--rate of change of an object's velocity.  Measured by slope on a v-t graph.

Mechanics--study of motion

Kinematics--study of motion w/o cause

Qualitative--without numbers

Quantitative--with numbers













