Chapter 11 Outline Rotational Mechanics  Lesson Plans


11.1 Torque  150

a. Activity 32:  Torque Feeler


b.
Discuss size of steering wheel - truck vs car and power steering


c.
Important: Application of Force   and   Leverage


d.
Transparency 17: Figure 11.4

e.
RQ 165
1,
2,
3 

11.2 Balanced Torques  152

a. Investigation 33  Weighing an Elephant

b. Investigation 34  Keeping in Balance

c. Concept Development 11-1  Torques

d. Next Time Questions 11-1  Balancing a Broom

e. Next Time Questions 11-2  Rolling Cans


f.
RQ 165:
4


11.3 Torque and Center of Gravity  152

a. Concept Development 11-2 Torques

b. Demo:  Stand against the wall, try to bend over keeping rear end against wall.

c. Question: Why do pregnant women often get back pains? How do they adjust their posture? How could she prevent the pains?  [ski shoes,  pack on stick]

d. refer to L-shaped object

e. Check Question: An L-shaped object with CG marked by the X rests on a hill. Draw this on your paper and mark it appropriately to determine whether the object will topple or not.

f. Why does pigeon keep moving its head back and forth with each step? [keep its CG above the foot it momentarily stands on.]

g. How does a person lean when carrying an object out in front? to one side?

h. Why does a ball roll down a hill?

i. Demo: Loaded wheel rolls up hill.

j. Check Question: If the boy in Figure 11.5 weighted 600 N, how far would he have to sit from the fulcrum for equilibrium? [1-m]

k. Careful....Torque = Fd and Work = Fd

l. Demo: Candle lit at both ends balanced with a needle through the center balanced on drinking glasses

m. Demo: ___ Books - How Far an Overhang?

n. RQ 165:
5,
6

11-4 Rotational Inertia  154

a. Activity 35  Rotational Derby

b. Compare inertia in linear motion vs rotational motion

c. Demo: Balance weight at one end of rod on hand

d. Demo: 2-Pipes, one with weights at end, other with weights in center

e. Check Question: Why are spiral grooves cut in the bores of guns? [Once spinning about an axis, the bullet tends to remain spinning about that axis.]

f. Next Time Questions 11-3  Standing on Plank

g. Transparency 18:  Fig 11.4

h. Discuss Figure 11.14 on page 157

i. Demo: Roll hoops and cylinders down an incline - predict which roll faster first

j. Film: Julius Sumner Miller - rolling things

k. RQ 165
7,
8,
9,
10,
11,
12

11-5 Rotational Inertia and Gymnastics  159

a.
Discuss Fig 11-5 and 11-16
b.
RQ 165
13

11.6 Angular Momentum  161

a. contrast linear and angular momentum

b. Demo: Rotate on platform with weights in hand
c. Question? What does the mud flowing down the Mississippi River affect the rotational speed of the earth? What about melting ice at poles?
d. Demo: gyroscope
e. Demo: Rolling cans, one with beans, one with broth
e.
RQ 165
14,
15,
16

11.7 Conservation of Angular Momentum 163

a.
RQ 165
17,
18,
19,
20

More Think-and-Explain Questions
1.
If you place any weight on a balanced see-saw it will topple - unless the weight is placed directly above the fulcrum.  Why will weight added there not upset the balance?

Answer.  At this place, the added force passes through the CG of the seesaw and the fulcrum no lever arm - no torque - no rotation.

2.
A basketball player wishes to balance a ball on his fingertip. Will he be more successful with a spinning ball or a stationary ball? What physical principle supports your answer?

Answer.  A spinning ball is more easily balanced, in accord with the law of rotational inertia - a spinning body tends to remain spinning.

3.
You'd hold your finger in the middle of a horizontal meter stick, at the 50-cm mark, to balance it.  Suppose you hang an identical meter stick vertically from one end, say the O-cm end.  Where would you place your finger to balance the horizontal stick?

Answer.  At the 25-cm mark, where equal weights would each be 25 cm distant.

4.
Suppose you sit in the middle of a large freely rotating turntable at an amusement park.  If you crawl toward the outer rim, does the rotational speed increase, decrease, or remain unchanged?  What physical principle supports your answer?  

Answer.  Rotational speed decreases, in accord with the conservation of angular momentum.

5.
Why is it incorrect to say that when you execute a somersault and pull your arms and legs inward that your angular momentum increases?


Answer:
It is your rotational speed that increases, not your angular momentum.  Angular momentum remains the same. [The confusion is likely with the many terms in this chapter, rather than the concepts.]

6.
When a car accelerates forward, why does its front end rise?  Why does its front end dip when braking?

Answer.  The force by the road on the tires rocks the car about its CG.  When the force is forward, the car rocks nose up; when the force is backward, the car rocks nose down.  When speed is constant, the nose levels off.
More Think and Solves
Do all work on a separate sheet.  Be complete and show the logic of your solutions.
A ruler is balanced as shown in the diagram with the fulcrum at the 50 cm mark.

1.
If a 200 gram weight is placed at the 20 cm mark (30 cm from the fulcrum) at what mark should a 500 gram be placed so that the system balances?  Answer.- 1. 62 cm mark

2.
If a 100 gram weight was placed at the 25 cm mark, a 20 gram weight at the 10 cm mark, where should a 500 gram weight be placed to balance the system?  Answer. 56.6 cm mark

3.
Come up with an arrangement of a 50 gram, a 100 gram, a 200 gram and a 500 gram weight that balances.  Show all the math and indicate the positions the weights should occupy (like in problems 1 and 2)

Open ended
4.
A 200 gram weight is placed at the 30 cm position and a 500 gram weight at the 60 cm position.  If we neglect the mass of the meter stick where is the center of mass of the two weights? (You are looking for the balance point!)

Answer. 51.4 cm mark

5.
If the meter stick weighs 200 grams, now where is the center of mass of the system? (Hint: The two weights (200 gram + 500 gram = 700 grams) act as though they both were at their center of mass.) Answer: 51.1 cm. mark
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