
ROTATIONAL MOTION - CONCEPTUAL QUESTIONS
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What can a tightrope walker use to balance better?    How does this help? 

2. Which will roll down a hill faster - a cylinder or a sphere of the same mass and radius?

3. Which is easier for turning screws - a screwdriver with a thick handle of one with a long handle?    Explain.
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4. When you peddle a bicycle - when is maximum torque produced - when the pedal sprocket is in a horizontal or a vertical position?
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The seesaw shown to the right is 6 m long.  The fulcrum is 1 m away from the left end of the seesaw.  When Bob sits on the end of the seesaw, the seesaw is in equilibrium.  What is the relationship between Bob’s weight and the seesaw’s?

6. The most popular gyroscope around is a Frisbee.  What function, besides being a place for gripping and catching, does its somewhat thicker curved rim serve?
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7. Looking at the diagram to the right, which is the hardest way to do sit-ups?  Why?
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Is it easier to turn a corner carrying two eight-foot boards or carrying four four-foot boards?    Explain.

9. The graph on the right shows the angular position of a rotating disk as a function of time. State whether the angular velocity is positive, negative, or zero at times 1 s, 2 s, and 3 s. 


- Is the angular acceleration positive, negative or zero during the time interval shown?
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Is it easier to balance a spinning basketball on your finger or a stationary one?  Why?  

11. The diagram to the right shows three uniform disks, along with their radii ‘R’ and their masses ‘M’. Rank the disks according to their rotational inertias about their central axes, greatest first.
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Five solids with identical masses are shown in cross section in the space to the right. Which one has the greatest rotational inertia?  Why?

13. In the four situations, a rotating body has angular position, Ø(t) given by 

(a) Ø = 3t – 4

(b) Ø = -5t3 + 4t2 + 6

(c) Ø =  t2 + 0.25t

(d) Ø = 5t2 – 3


For which of the above do the three equations of rotational motion apply?  Why?


14. A cockroach rides the rim of a rotating merry-go-round. If the angular speed  of this system is constant, does the cockroach have radial acceleration?

· tangential acceleration?


If the angular speed is decreasing, does the cockroach have radial acceleration?

· tangential acceleration?

15. The diagrams below show four overhead views of rotating uniform disks that are sliding across a frictionless floor. Three forces, of magnitude F, 2F, and 3F act on each disk. Each force is applied as shown.  (In the first diagram, the force 2F is applied at R/2.)
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	Rotational Equilibrium?
	
	
	
	

	Translational Equilibrium?
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The figure to the right shows an overhead view of a rectangular slab that can spin like a merry-go-round about its center at ‘O’. Forces of equal size can be applied in 7 different locations indicated in the picture.  At which 3 locations will a force not result in a torque on the slab?


- Which location will exert the greatest torque?

17. When an ice skater spins with arms outstretched and pulls them inward, what happens to her rotational speed?


- to her angular momentum?

18. Kelly sits in the middle of a large, freely rotating turntable at an amusement park. If she crawls toward the outer rim, does the rate of rotation increase, decrease, or remain unchanged?   Explain.

19. Use conservation of angular momentum to explain why a planet travels slowest in its orbit when it is farthest from the Sun.

20. The following equations give the angular momentum L(t) of a particle for three situations.  

(1) L(t)  =  3t + 4

(2) L(t)  =  -6t2
(3) L(t)  =  2

(a) In which situation is the net torque on the particle zero?

(b) In which situation is the net torque positive and constant?

(c) In which situation is the net torque negative and increasing in magnitude?


