A glider on an air track carries a flag of length l through a stationary photo gate, which measures the time interval ∆td during which the flag blocks a beam of infrared light passing across the photo gate. The ratio vd l / ∆td is the average velocity of the glider over this part of its motion. Suppose the glider moves with constant acceleration.

(a) Argue for or against the idea that vd is equal to the instantaneous velocity of the glider when it is halfway through the photo gate in space. 

(b) Argue for or against the idea that vd is equal to the instantaneous velocity of the glider when it is halfway through the photo gate in time.

SOLUTION 
Let the glider enter the photo gate with velocity vi and move with constant acceleration a. For its motion from entry to exit,
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SOLUTION

(a) The speed halfway through the photo gate in space is given by
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And this is not equal to vd Unless a= o

SOLUTION
[image: image1.emf]b) The speed halfway through the photo gate in time is given by

And this is equal to vd as determined above.
