
GOING IN CIRCLES

OBJECTIVES:  Analyze the relationship between centripetal force, velocity, and radius for an object moving in a circular path.

EQUIPMENT: Glass tube, string, rubber stopper, 25 iron washers, stopwatch, alligator clip
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PROCEDURE:

1. Acquire a plastic bag containing the circular motion apparatus, a stopwatch, and a meter stick.  The apparatus should already be assembled for you and look like the one above.

2. Practice whirling the stopper in a circular horizontal path above your head.  It is important that the tube move as little as possible.  The stopper is traveling at the correct speed when the weight of the washers supplies the centripetal force needed for the stopper to maintain a circular path of 60 cm.  The position of the alligator clip indicates this. The clip should stay just a little below the glass tube.  If the alligator clip moves up against the glass tube, you are whirling the stopper too rapidly.  If the clip starts to descend, you are whirling the stopper too slowly.

3. When the stopper is moving with the desired rotational speed, have your lab partner use the stopwatch to measure the time it takes the stopper to complete 10 revolutions.  Record this data below. Repeat this step two more times and complete the rest of the table.

	Trial 1: Time for 10 revs
	

	Trial 2: Time for 10 revs
	

	Trial 3: Time for 10 revs
	

	Average Time for 10 revs
	

	Average Period (Time for 1 rev)
	


4. Calculate the circumference of the circular path of the stopper.  The radius should have been 0.60 m.

5. Determine the speed of the stopper in m/s using your results from steps 3 and 4.

6. Calculate the centripetal acceleration of the stopper.

7. Go over to the balance and find the mass of the stopper in kg: m = ____.  Use this to calculate the net force on the stopper.

8. Using the balance again, find the mass of the washers at the end of the string in kg: m = ____ Find the weight of the washers by multiplying this number by 9.8.

9. How do your results from steps 7 and 8 compare?  Should they be the same?

PART II

10. Keeping the force constant (the number of washers at the end of the string), change the stopper’s circular radius from 60 cm to 90 cm.  Time how long it takes the stopper to make 10 revolutions and complete the data table below:

	Time for 10 revs
	

	Period (Time for 1 rev)
	

	Circumference
	

	Speed
	


11. Lastly, we will investigate what happens when less centripetal force is available.  Remove half of the washers from the end of the string and return the radius to 60 cm.  Time how long it takes the stopper to make 10 revolutions and complete the data table below:

	Time for 10 revs
	

	Period (Time for 1 rev)
	

	Circumference
	

	Speed
	


INTERPRETATION QUESTIONS
1. Explain why an object moving in a circular path is constantly accelerating even when traveling at constant speed.

2. Describe the path that the rubber stopper would take if the string were to break while the stopper was being whirled overhead.

3. What provided the centripetal force in this lab?

4. In Part I, what was the purpose of measuring the time for ten revolutions when we wanted to know the time for one?

5. In Part II, as the radius increased, what happened to the stopper’s speed?

6. In Part II, as the force decreased, what happened to the stopper’s speed?

7. Can you drive faster around a curve with a large radius or one with a small radius?

8. If you added more washers to the bottom of the string, would the stopper’s speed increase or decrease if the radius was held constant?

9. Why is it impossible to swing the stopper so that the cord remains exactly horizontal?


