Centripetal force 
1. Object: To study the effects of varying the mass of the object, the radius of the circle, and the centripetal force on a object rotating in a circular path. 

2. Apparatus: Centripetal force accessory, Stopwatch, graph papers, string, rotating platform, balance, mass and hanger set. 

3. Theory:

When a object of mass m, attached to a string of length r, is rotated in a horizontal circle, the centripetal force on the mass is given by:  
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Where v is the tangential velocity and  is the angular speed ( = 2r). To measure the velocity, the time for one rotation (namely the period T) is measured. Then:


[image: image2.wmf]T

r

p

2

v

=






(2)

and the centripetal force is given by:
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A. Vary Radius (Constant Force and Mass)

1. In this part the centripetal force and the mass of the hanging object will be held constant. Weight the object and record its mass in Table I. Hang the object from the side post and connect the string from the spring to the object. The string must pass under the pulley on the center post. (See Figure 1).

2. Attach the clamp-on pulley to the end of the track nearer to the hanging object. Attach a string to the hanging object and hang a known mass over the clamp-on pulley. Record this mass in Table I. This establishes the constant centripetal force.

3. Select a radius by aligning the line on the side post with any desired position on the measuring tape. While pressing down on the side post to assure that it is vertical, tighten the thumbscrew on the side post to secure its position. Record this radius in Table I.

4. The object on the side bracket must hang vertically: On the side center post, adjust the spring bracket vertically until the string from which the object hangs on the side post is aligned with the vertical line on the side post.

5. Align the indicator bracket on the center post with the orange indicator.

6. Remove the mass that is hanging over the pulley and remove the pulley.

7. Rotate the apparatus, increasing the speed until the orange indicator is centered in the indicator bracket on the center post. This indicates that the string supporting the object is once again vertical and thus the hanging object is at the desired radius.

8. Maintaining this speed use a stopwatch to time twenty revolutions. Divide the time by twenty and record the period in Table I.

9. Move the side post to a new radius and repeat the procedure. Do this for a total of five radii. 

B. Vary Force (Constant Radius and Mass)

The radius of the rotation and the mass of the hanging object will be held constant for this part of the experiment:

1. Weight the object and record its mass in table II. Hang the object from the side post and connect the string from the spring to the object. 

2. Attach the clamp-on pulley to the end of the track nearer to the hanging object. Attach a string to the hanging object and hang a known mass over the clamp-on pulley. Record this mass in table II; this determines the centripetal force.

3. Select a radius by aligning the line on the side post with any desired position on the measuring tape. While pressing down on the side post to assure that its vertical, tighten the thumbscrew on the side post to secure its position. Record this radius in Table II.

4. The object on the side bracket must hang vertically: On the center post, adjust the spring bracket vertically until the string from which the object hangs on the side post is aligned with the vertical line on the side post.

5. Align the indicator bracket on the center post with the orange indicator.

6. Remove the mass that is hanging over the pulley and remove the pulley.

7. Rotate the apparatus, increasing the speed until the orange indicator is centered in the indicator bracket on the center post. This indicates that the string supporting the hanging object is once again vertical and thus the hanging object is at the desired radius.

8. Maintaining this speed use a stopwatch to time twenty revolutions. Divide the time by twenty and record the period in Table II.

9. To vary the centripetal force, Clamp the pulley to the track again and hang a different mass over the pulley. Keep the radius constant and repeat the procedure from step # 4. Do this for a total five different forces.

C. Vary Mass (constant radius and force)

The centripetal force and the radius of rotation will e held constant for this part of the experiment:

1. Weight the object with the additional side masses in place. Record its mass in Table III. Hang the object from the side post and connect the string from the spring to the object. The string must pass under the pulley on the center post.

2. Attach the clamp-on pulley to the end of the track nearer to the hanging object. Attach a string to the hanging object and hang a known mass over the clamp-on pulley. Record this mass in Table III. This establishes the constant centripetal force.

3. Select a radius by aligning the line on the side post with any desired position on the measuring tape. While pressing down on the side post to assure that its vertical, tighten the thumbscrew on the side post to secure its position. Record this radius in Table III.

4. The object on the side bracket must hang vertically: On the center post, adjust the spring bracket vertically until the string from which the object hangs on the side post is aligned with the vertical line on the side post.

5. Align the indicator bracket on the center post with the orange indicator.

6. Remove the mass that is hanging over the pulley and remove the pulley.

7. Rotate the apparatus, increasing the speed until the orange indicator is centered in the indicator bracket on the center post. This indicates that the string supporting the hanging object is once again vertical and thus the hanging object is at the desired radius.

8. Maintaining this speed use a stopwatch to time twenty revolutions. Divide the time by twenty and record the period in Table III.

9. Vary the mass of the object by removing the side masses. Keep the radius constant and measure the new period. Weight the object again and record the mass and the period in Table III.


































Figure 1: Centripetal force apparatus
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