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Objective:

In this lab, we will have investigated the factors that determine the centripetal force needed to keep a rubber stopper spinning at a constant speed above one’s head by using a string measured at different lengths from the tube to the rubber stopper. 

Theory:

Procedure:


Materials:

	· 2-Hole Rubber Stopper
	· Paper Clip

	· Nylon Cord
	· Stopwatch (or watch with second hand)

	· Glass Tube
	· Spring Scale

	· Steel Washers
	· Graph Paper

	· Paper Clip (serving as Alligator Clip)
	· Meter Measuring Stick



Experimental Set-Up:



Part A:

1. Take the Nylon Cord and cut it 150cm.

2. Take the Rubber Stopper and place the nylon string through one hole and loop the string through the second hole and tie the string around the rod (if rod is absent, tie knot around the string).

3. Take the Glass Tube and insert the string through the tube

4. From the rubber stopper end of the string, measure 100cm from the end that end of the string to the tip of the glass tube so that the far end of the tube is away from the measuring stick. 

5. Measure 1cm from the bottom edge of the glass tube and tie one paper clip (alligator clip) on the string.

6. Take the other paper clip and tie it at the very end of the string. 

7.  Place 5 washers on the anchored paper clip. Figure 1 for the finished assembled product
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8. Take the Kit and hold onto the glass tube and begin spinning the rubber stopper using the tube above your head. Once you get a constant speed, begin timing

9. Count the number of times the rubber stopper makes one full revolution in 30 seconds (t in sec.). Take the count and divide it by 30 to find the period for one revolution (T=t/30, sec.). Record T.

10. Repeat steps 7 through 9, 3 times and calculate the average time

11. Add 5 more Washers to the paper clip and repeat Steps 8 and 9, and repeat this step 3 more times, recording times for 15, 20, 25 washers and find the average period for each

*After completion of this step, you should have 5 average periods, one with 5 washers, one with 10, 15, 20, and 25 washers

12. Approximate Average Tangential Speed of the Rubber Stopper using the equation: V=2(r/T for each set number of washers

13. Find the Magnitude of Acceleration using the equation: A=V2/R

14. Find the Total weight of Hanging Objects; The Tension; The Centripetal Force; W=mg, (N) where m is the mass of the washers and the paper clips. (Steps 13-14: Table 1)

Part B:

1. From the rubber stopper end of the string, measure 100cm from the end that end of the string to the tip of the glass tube so that the far end of the tube is away from the measuring stick. 

2. Measure 1cm from the bottom edge of the glass tube and tie one paper clip (alligator clip) on the string.

3. Take the other paper clip and tie it at the very end of the string. 

4. Place 5 washers on the anchored paper clip. Figure 1 for the finished assembled product.

5. Take the Kit and hold onto the glass tube and begin spinning the rubber stopper using the tube above your head. Once you get a constant speed, begin timing

6. Count the number of times the rubber stopper makes one full revolution in 30 seconds (t in sec.). Do this three times. Find the average time. Take the count and divide it by 30 to find the period for one revolution (T=t/30, sec.). Record T.

7. Change the length of the string between the rubber stopper and the glass tube from 100cm to 75cm. Make sure the alligator clip is 1cm below the bottom of the tube. Repeat Steps 5 and 6.

8. Change the length of the string between the rubber stopper and the glass tube from 75cm to 50cm. Make sure the alligator clip is 1cm below the bottom of the tube. Repeat Steps 5 and 6.

9. Find the Velocity of each set of lengths (3 total lengths) using the equation: V=2(R/T (m/s) where R equals the length of the string between the stopper and the tube in meters (m)

10. Find the Acceleration of each set of lengths using the equation: A=V2/R (m/s2)

11. Find the Fc, W, T (N) by multiplying the acceleration by the mass of the paper clips and washers (Steps 6 through 11: Table 2)

Data and Calculation:

Table 1

	# Of Washer(s)
	The time needed for Rubber Stopper to revolve once; Period, T(s)
	Approximate Average Tangential Speed of the Rubber Stopper; v=2(/T, (m/s)
	Magnitude of the Acceleration, a=v2/r, (m/s2)
	Total Weight of Hanging Objects; The Tension; The Centripetal Force; W=mg, (N) where m is the mass of (washers + paper clips)

	5
	T= 1.1s
	V= 5.56m/s


	a= 30.9m/s
	W=323.4N

	10
	T= 0.94s
	V= 6.68m/s


	a= 44 m/s2
	W=588N

	15
	T= 0.96s
	V= 6.54m/s


	a= 42.8 m/s2
	W=833N

	20
	T= 0.9s
	V= 6.98m/s


	a= 48.7 m/s2
	W=1205.4N

	25
	T= 0.83s
	V= 7.57m/s


	a= 57.3 m/s2
	W=1440.6N


Table 2

	Radius (m)
	V=(2(R)/T (m/s)
	A=V2/R (m/s2)
	Fc, W, T

	1.00


	V=9.8 m/s
	A= 96.04 m/s2
	1440.6N

	0.75


	V=7.6 m/s
	A= 77 m/s2
	1155N

	0.50


	V=6.5 m/s
	A= 84.5 m/s2
	1267.5N


Graphs:
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Discussion and Conclusion:

