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4.2.3 It’s the two joggers example. 

Minute hand has period 1 hr, hour hand has period 12 hours. So, from the formula in the notes,  

T = (1/T1-1/T2)-1
  = 12/11 hours.  

I think it would be better to spell out the detail (which isn’t much more to do)… 
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again giving 12/11 hours. 

Intuitive methods 

First method: We know that the hands are aligned at noon and again at midnight, a twelve hour period 
during which they cross 11 times. (At 1:something, 2:something, 3:something, … 10:something, 
11:something—except that the 11:something one must be at midnight). So there are 12/11 hours between 
crossings. 

 

Second method: Imagine the minute hand trying to catch up to the hour hand after the first hour has been 
completed. We keep track of a sequence of steps in which the minute hand moves to the previous location 
of the hour hand. 

Note: minute hand completes a revolution in 1 hour, hour hand completes a revolution in 1/12 hour, so is 
rotating at 1/12 revolution per hour. 

After 1 hour, minute hand has completed 1 revolution, hour hand has completed 1/12 of a revolution. 
Minute hand needs to catch up 1/12 revolution. 

Minute hand takes 1/12 hour to make 1/12 revolution. But in this time, hour hand has moved (1/12)2 
revolutions beyond its previous location. 

Minute hand takes (1/12)2 hours to move to previous location of hour hand. But in this time, hour hand has 
moved (1/12)3 revolutions ahead. 

Minute hand takes (1/12)3 hours to move to this location, but the hour hand is then (1/12)4 ahead, and so 
on… 

Notice that the two locations converge as the number of steps goes to infinity. 

The total time taken for these steps is  
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(c.f. Zeno’s paradox of Achilles and the tortoise) 
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