Chapter 10   My Lesson Plans   Center of Gravity

10.1 Center of Gravity 136

a.
Problem Solving Exercises Chapter 6 Circular Motion: centriPetal Acceleration & Force

b.
Video Tape: 9   Center of Gravity   (33 min)


c.
Demo: Slide fingers along rod to find C of G.


d.
Demo: Use three fingers to balance plate.


e.
Demo: Attach weight to edge of basketball


f.
Demo: 2- wheels, one with weight imbedded


g.
Demo: Plum Bob on block or ramp w/stop - vary angle


h.
Demo: Wind-up watch on upside down watch glass with mirror fastened to it - hit w/laser


i.
Review Questions 147: 1, 2, 3

10.2
Center of Mass  138



a.
C of G - average position of weight



b.
C of M - average position of matter




- for us - the same point 



c.
this might be geometrical center



d.
Demo: C of G of US - near Lebanon, Smith County, Kansas



e.
Demo: C of G of Ohio





f.
Demo: Find center of gravity using string and plum-bob



g.
Demo: L-shaped piece of foam



h.
Demo: Baseball bat - center of mass, vs center of percussion - See Julius S Miller book


i.
Review Questions 147: 4, 5

10.3
Locating the Center of Gravity  139


a.
Concept Development 10-1 Center of Gravity


b. 
Review Questions 147: 6, 7

10.4
Toppling   140


a.
Next Time Question 10-1 Center of Gravity of Trucks on Hill? Which Will Topple Over?


b.
Review Questions 147: 8, 9, 10

10.5
Stability   142


a.
distinguish between unstable, neutral and stable equilibrium


b.
How stable is an iceberg?



c.
Many tall building have heavy base buried into concrete ‘already tipped over’ Space Needle - Seattle



d.
Demo: Two glasses - one with ball cemented to bottom - add water - which more stable?



e.
Discuss - cattle on truck - vs stability



f.
Demo: Ping-Pong ball in container of dried beans


g.
Demo: Meteor Man


h.
Discuss raising, lowering C of G


i.
Next Time Question 10-2 Larger Objects Will Rise/Fall When Shaken?


j.
Review Questions 147: 11, 12, 13, 14, 15, 16, 17

10.6
Center of Gravity of People  145


a.
Lab Activity 31 Where's Your CG? - Center of Gravity

Explore

3
0




To locate your center of gravity.




b.
Do you have a C of G?




c.
Demo: Tip over spool with nose




- men generally have a higher than women (1 - 2 %) mainly because women tend to be proportionally small in upper body and heavier in the pelvis.



d.
Demo: balance weight on rod - baseball bat



e.
Investigation - Where’s Your C of G?



f.
children - 5% higher - because of proportionally larger heads and shorter legs



g.
Central location of C of G in a fetus important - for unborn rotate



h.
For a person, C of G depends on body orientation - where is it when you bend over? - outside - no matter - the C of G must be above (or below) a support base area.



i.
Demo: Get Up From a Chair



j.
Demo: Stand with toes against wall - try to rise up on tiptoes - Will get an A if can do.



k.
Demo: Do it next to doorway with weight in one hand


l.
Review Questions 147: 18, 19, 20

More Think-and-Explain Questions

1.
Why is the middle seating most comfortable in a bus traveling along a bumpy road?



Answer.  The bus will tend to rock about its CG.  The closer one's seat is to the CG, the less up and down motion as the bus rocks. (The CG of the bus will depend also on whether the motor is in the front or the back.)

2.
Why does a hiker carrying a heavy backpack lean forward?



Answer.  Leaning forward puts the CG above the feet.

3.
What is the role of the heavy tail of dinosaurs with respect to CG?



Answer.-With tail extended the dinosaur's CG is above its feet when running.

4.
How does a heavy tail enable a monkey standing on a branch to reach to farther branches?  



Answer.  With tail extended backward, the monkeys CG is above its feet even when its arms are extended forward.

5.
The CG of a baseball bat is not in the middle of the bat, but toward the more massive end.  When the bat is stood upright with its massive end down, its CG is lower to the ground than when stood upright with its massive end up.  How is this similar to the different CG’0s of broad-shouldered men and broad-hipped women?



Answer:
Standing upright with massive end up is similar to the higher CG of the man; standing with massive end down is similar to the lower CG of the woman.
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