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SPEED ON A CIRCular path





�
Background


	This is a rotary motion exercise. It is designed to give you a feel for the force (both magnitude and direction) required to force a ball to travel in a circle. You will understand the experiment better if you review the concepts of speed, velocity, circular motion, and the acceleration required to make an object travel in a circle.
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Materials


	Stop watch


	Golf ball 


	String


	Ruler





Instructions


	In this experiment you are to measure the speed of a ball as you swing it about your head at the end of a string. Place the screw eye in the golf ball if you have not already done so. Attach somewhat more than one meter of string to the ball. Be sure you tie the ball to the string securely.





� EMBED Word.Picture.6  ���Also make sure you are clear of all objects, including other students, and spin the ball in a horizontal circle over your head. Initially hold the string about one meter from the ball. After you have brought the ball up to a constant speed, find the time it takes to make about ten revolutions. Now calculate the speed, s, of the ball.


	To do the calculations you will have to know how far the ball traveled during these ten revolutions. Remember that the circumference of the circle is given by





	C = 2 ( r.





	The average velocity is just the total distance traveled divided by the time of travel.


	Spin the ball at one or two other speeds and measure them. Repeat the whole procedure after shortening the string to about half a meter.


	Calculate the acceleration that the force the string applied to the ball produced on the ball. Your text shows that this acceleration, a, can be calculated from the equation





	a = s2/r.





	Now repeat these steps but instead of measuring anything concentrate on analyzing the force which the string is putting on your hand (which has, of course, the same magnitude but the opposite direction as the force your hand is placing on the string). Note the direction and magnitude of the force.





Extension


	If the ball is to spin at the same level as your hand, it has to go quite rapidly. You might want to see how slow you can make the ball go. You can still calculate the velocity and acceleration but now r is no longer the length of the string but is the radius of the circle described by the ball. You will have to estimate this radius and use it 


� EMBED Word.Picture.6  ���


in the equation.


�	Velocity in a circular path, or orbit, is often expressed in the units radians per second. Look up the definition of radian and express your velocities in these units.





Report


	The main body of your report will be a table of data with the following headings 
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where the trial number is just a serial number, r is the radius (in meters) of the circle the ball describes, T is the time of one revolution (in seconds) , s is the speed (in meters per second), a is the calculated acceleration (in meter per second squared), and F is related to the force you felt and is discussed below.


	When you were spinning the ball you felt a different force on your hand for each of your experimented trials. Rank these forces from weakest to strongest and place the rank number in the column la
