
	Course Title: Physics
	Grade Level(s):  11

	Unit 3:  Forces & 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.3.1  Analyze the parts of a simple system, their roles, and their relationships to the system as a whole.


	Major Learnings

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

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

      The strategies utilized are adapted as the problem changes.

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



	Essential Questions
	Guiding Questions

	How would you design or evaluate simple technological or natural systems that incorporate the principles of force and motion (e.g. simple machines, compound machines)? (S11.C.3.1.2)

How would you calculate the mechanical advantage for moving an object by means of a simple machine?   (S11.C.3.1.5)

What types of simple machines are found in compound machines?  (S11.C.3.1.6)

How do relationships between measurements of input & output explain a system and its parts? (S11.A.3.1.1)


	How can the motion of an object be used to identify the forces involved?

How can the forces on an object be used to infer its motion?

How does the mass of an object affect the acceleration of the object?

How does the net force acting on an object affect its acceleration?

How are pairs of forces related?

How can Newton’s Laws be used to help draw force diagrams?

What are the four simple machines?

How are load and effort used to calculate ideal mechanical advantage?



	Knowledge/Skills

	Students will know (knowledge):
1.  Identify at least three contact forces and three long-range forces.

2.  State and identify Newton's three Laws of Motion.

3.  Distinguish between scalar quantities and vector quantities.

4.  SWK the difference between static friction and kinetic friction.  

5.  SWK the difference between force and pressure.

6.  (Optional) SWK the difference between efficiency and ideal mechanical advantage.


	Students will be able to (skills):

1.  Use Newton’s 2nd Law to solve basic problems.(Calculate, Problem Solving)
2. Identify the forces in a given scenario.(Classifying, Inferring)
3. Draw Free Body Diagrams (FBD’s).(DCI,IAE)
4. Apply Newton’s 2nd Law to a constant velocity scenario. (Calculate, IAE, Problem Solving)
5. Apply Newton’s 2nd Law to a constant acceleration scenario. (Calculate, IAE, Problem Solving)
6. Resolve a vector into perpendicular components. (Calculate)

7. Perform vector addition and vector subtraction. (Calculate)

	Stage 2: DETERMINE ACCEPTABLE EVIDENCE

	Summative Assessments:
	Formative Assessments:

	
	

	Learning Plan  STAGE 3: DEVELOP LEARNING PLAN

	1.  Discussion, Activity:  Types of Forces.

2.  Grav Force Lab

3.  Discussion, Activity:  Force Diagrams.

4.  Frictionless surface demonstration.

5.  Introduction to vectors--vector addition, vector components.

6.  Quantitative Problem Solving--objects in equilibrium (F = 0)

7.  Lab:  Modified Atwood's Machine (F = ma).

8.  Quantitative Problem Solving--objects not in equilibrium.

9.  (Optional) Lab Practicum:  "The Passenger".


	Unit Vocabulary

	Force--an interaction between two objects.

Contact force--an interaction that requires touch

Long-range force--an interaction that acts over distances, does not require touch
Tension force--force directed along a rope or a cord

Normal force--force that is perpendicular to the surface of contact

Kinetic friction force--resistive force between two surfaces already slipping, parallel to the surface of contact.

Static friction force--resistive force between two surfaces that do not slip past each other, parallel to the surface of contact.

Gravitational force—long-range attraction between an object and the planet.

Mass--quantity of matter that makes up an object

Acceleration--rate of change of an object's velocity




