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A. Unit: Force
Topic: Free-Body Diagrams
______________________________________________________________________________
B.  MSDE and BCPSS Standards                                                                                                                                                                                                                                       

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

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 how to draw free body diagrams by doing so.
______________________________________________________________________________
D.  Opening Activity/Drill
· Drill: 
1. Hand in your lab.

2. Write 30,900,000 N in scientific notation. →3.09 x 107 N
3. Write 0.0004508 kg in scientific notation. → 4.508 x 10-4 kg

4. Write 7.2 x 103 kg in decimal (normal) notation. → 7,200 kg

5. Write 1.06 x 10-5 N in decimal (normal) notation. → 0.000,010,6  N

6. Find a: F = 7 x 106 N & m = 9.3 x 10-4 kg → a = F/m = (7 x 106 N)/( 9.3 x 10-4 kg) = 7.53 x 109 m/s2
· 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

· Engagement of Students (Demonstration)
· Write on the bottom of your drill what you think the net force is on the mass.

· Two ring stands each support a spring scale.  Both spring scales are attached to the same mass dangling in the middle.
Modifications:  Extra processing time and additional teacher assistance will be provided.
______________________________________________________________________________
· Exploration Activities
· Example (done on the overhead): 
· Draw a free body diagram for Practice Problem #1a, p. 119

[image: image1]
· Example (done on the overhead): Practice Problem # 4, p. 122  
· Draw a free-body diagram: 
[image: image2]
· Add the force vectors. ← just set up the diagram, don’t complete it
· Move the vectors head to tail.


[image: image3]
	· Find the magnitude of the net force (resultant vector)
	· Find the direction
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Modifications:  The Example will be oral, with pictures and conclusions done on the board.
______________________________________________________________________________
· Explanation (Notes are projected on the overhead):
3. Free Body Diagram: draw a picture of an object and all the forces acting on the object as vectors.

A. Use the particle model (an object is a dot)

B. Draw force vectors as arrows

i. The tail of all arrows must be on the object (dot)

C. Label the forces

i. Use subscripts to identify forces

ii. Look on p.123 for types of forces
· Look At the Handout: Trigonometry & Vector Addition
· Teacher assistance is available.
Modifications:  The handout was given out previously.  Extra review & assistance is available after school.
______________________________________________________________________________
· Extension

· Classwork: Chapter 6 Practice Problems (p. 119 & 124): 1, 7-11 
· 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

· Exit problem:  4 N pull you towards the north. 6 N pull you towards the west.  What is the net force (magnitude & direction)?
______________________________________________________________________________
G. Home Assignment
· Do: Chapter Review 6 (p. 145): 1, 2, 3
Force Notes (Continued):

3. Free Body Diagram: draw a picture of an object and all the forces acting on the object as vectors.

A. Use the particle model (an object is a dot)

B. Draw force vectors as arrows

i. The tail of all arrow must be on the object (dot)

C. Label the forces

i. Use subscripts

ii. Look on p.123 for types of forces
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Fg = Fearth’s mass on book





FN or P = Fhand on book
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