
Question #283

Shown in the photograph at the left below is a physical pendulum with a bicycle wheel mounted at the 
end of the physical pendulum. The bicycle wheel can be free to rotate about its axis, as seen by 
clicking the photograph at left below, or it can be tied down, as seen in the photograph at the right, so 
that it cannot rotate at all. 

If the wheel is tied down, so that it cannot rotate about its axis, it rotates with some period, as seen in 
a video by clicking your mouse on the photograph at the right above. The pendulum is allowed to 
make ten oscillations while the clock runs, so the period is the final measurement on the clock divided 
by ten. 

Now suppose that the cord tying the wheel is released, allowing the wheel to rotate about its axis, if it 
wants to. The pendulum will be pulled to the side as in the case above and again released from rest, 
but with the wheel free to rotate about its axis. 

With the wheel free to rotate, which of the following statements are correct? 

• (a) The period of oscillation will be greater with the wheel free. 
• (b) The period of oscillation will be less with the wheel free. 
• (c) The oscillation will immediately damp out because the wheel will begin to rotate. 
• (d) A coupling resonance will occur between pendulum oscillations and wheel rotations. 

Click here for Answer #283 after April 23, 2007. 
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