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A. Unit: Force
Topic: Friction
______________________________________________________________________________
B.  MSDE and BCPSS Standards                                                                                                                                                                                                                                       

CLG 5.1.1: Use analytical techniques appropriate to the study of physics

CLG 5.1.2: Use algebraic and geometric concepts to describe an object’s motion.
CLG 5.1.3: Analyze and explain how changes in an object’s motion are described by Newton’s Laws.

CLG 5.1.4: Analyze the behavior of forces.

______________________________________________________________________________
C.  Lesson Objectives: 
· Students will know about friction and do problems.
______________________________________________________________________________
D.  Opening Activity/Drill
· Drill: 
1. What is acceleration if velocity is constant?
2. How are 
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 related? ( they are directly proportional

3. Find 
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· Go over the answers in class
Modifications:  The drill will be on the board and read orally.  Extra processing time and additional teacher assistance will be provided.
______________________________________________________________________________
E.   Development

· Immediate Feedback: Calculating Forces
· Engagement of Students
· Think Time:  Tell me what you think friction is, not what you think I want to hear, or what the physics book says.  Tell me what you really think friction is.

Modifications:  Extra processing time and additional teacher assistance will be provided.
______________________________________________________________________________
· Exploration Activities 
· Every student is asked to place a physics book on their desk.
· You all told me that friction has something to do with objects rubbing together.

· Feel the cover of the physics book and the surface of the desk.

· They feel smooth, but if you looking at them really closely they’re rough.

· The force of friction is caused by the little bumps on the book and the desk rubbing together.

· Actually there are two types of friction, moving and not moving friction.

· Scientists call moving friction “kinetic” friction and not-moving “static” friction

· Let’s draw a free body diagram for the book on the board.

· What forces do I draw? 

· Fg & FN
· Which force would be bigger? 

· They have to cancel out

· What would happen if there was a force of (static) friction?

· There would be a net force so the book would have to accelerate

· How big is the force of friction right now?

· 0 N since the book isn’t accelerating

· Am I lying to you, is there really a force of static friction?

· Let’s do an experiment:  try to push the physics book with your finger

· Can you push the book so you can tell you are pushing it but the book isn’t moving?

· Add Fp to the free body diagram.  The reason the book doesn’t move is the force of friction.

· When there was no push the force of friction was zero.  When it got bigger, the force of friction matched it.

· Let’s try one more experiment.  What happens when you gradually increase how hard you are pushing the book?

· The book starts to accelerate

· So the force of static friction cancels out the force from your finger, only up to a limit.

· Write the inequality for static friction on the board, explaining how it just shows what we figured out.

· 
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Modifications:  The Example will be oral, with pictures and conclusions done on the board.
______________________________________________________________________________
· Explanation (Notes on the Board)
6. Friction: a rubbing force that resists motion

A. kinetic (moving) friction

i. 
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ii. 
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: the coefficient of kinetic friction

B. static (not moving) friction: 

i. 
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ii. Static friction balances out the force on an object up to a limit (
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iii. 
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= the coefficient of static friction

C. Causes of friction: rough surfaces rubbing together

i. even things that look smooth are really rough at a microscopic level

Example (p. 131 & 132): Balanced Friction Forces

· You push a 25-kg wooden box across a wooden floor at a constant speed of 1.0
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Modifications:  The notes will be written on the board and reviewed orally.  The notes are also available for the students to copy after school (every day except Thursday).
______________________________________________________________________________
· Extension

· Find the friction from an object.  Pull a mass with a spring scale at a constant speed.  

1. 1lb = 4.45 N

· Start the homework early.
Modifications:  Students will be encouraged to work with partners.  Teacher assistance is also available.
______________________________________________________________________________
· Evaluation/Assessment
· The homework will be collected and graded.

Modifications:  Teacher notes are available for copying after school if required.  Students who need help reading will be assigned a partner.

______________________________________________________________________________
F. Closure

· How do wheels work?  Friction holds wheels so the part touching the ground doesn’t slide.  Nothing slides so there is almost no friction.
______________________________________________________________________________
G. Home Assignment
· Do: Practice Problems (p. 133): 14-16

· Read: Section 6.3 (p. 138-143)

Force Notes (Continued):

6. Friction: a rubbing force that resists motion

A. kinetic (moving) friction

i. 
[image: image15.wmf]N

k

kinetic

 

f,

F

μ

F

=


ii. 
[image: image16.wmf]k

μ

: the coefficient of kinetic friction

B. static (not moving) friction: 

i. 
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ii. Static friction balances out the force on an object up to a limit (
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iii. 
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C. Causes of friction: rough surfaces rubbing together

i. even things that look smooth are really rough at a microscopic level
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