CONSERVATION OF Mechanical Energy
1. Object: 
The purpose of this experiment is to test the conservation of energy of a system by using a falling object and rotational system.

2. Equipment: Science workshop interface, Smart pulley, Balance, Masses and hangers set, Meter stick, Rotational apparatus, PC, and Vernier caliper.

3. Theory:

The gravitational potential energy of an object of mass m and a distance h from the floor is given by:   

PE = mgh 




(1)

where g is the acceleration due to gravity. The Kinetic energy of a rotating object depends on its rotational inertia I and its angular speed ω. The rotational kinetic energy is given by:
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(2)
A falling object has also translational Kinetic energy given by: 

KET = 
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Where m is the mass of the falling object and v its velocity.
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Conservation of Mechanical Energy between the

initial and final position gives:

mgh = 
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4. Procedure:

For this activity, the rotational inertia of the main plotter of the rotational apparatus should first be calculated. We will use the same method as in the previous experiment where the smart pulley measures the motion of the plotter as it is accelerated by a net torque.

The science workshop program calculate and displays the speed of the system versus time, and the tangential acceleration could be determined from the slope. To find the rotational inertia of the main plotter, a known torque is applied to the main plotter and the resulting motion is measured. From the previous experiment we know that:
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(4)

Make necessary measurements and determine the rotational inertia of the main plotter Iplotter. 

After finding Iplotter hang a mass attached to the step pulley on the main plotter using a string and allow the mass to fell. The smart pulley measures the motion of the main plotter and that of falling object. The science workshop program calculate and displays the speed V of the falling mass also used to calculate the angular speed of rotating plotter and change in rotational kinetic energy.

1- Connect science workshop interface.

2- Connect the smart pulley’s stereoplane plug into digital channel 1 of the interface.

Open file titled P29_GRAV.SWS, found in the hard drive directory C:/PHYS105, The document will open with a graph display and a table display of velocity. The velocity isufy tells you how fast the falling object is dropping. The velocity will be used to determine angular speed of plotter and the object translational  K.E.  

3- Put the rotational apparatus box near the edge of the table and place main plotter on the spindle. 

4- Mount the smart pulley’s rod vertically in the table clamp.

5- Use a piece of string about 50 cm longer than the distance from the top of the smart pulley to the floor. Put one end of the string through the hole in the edge of the smallest step pulley on the main plotter and thread the string upward through the hole. Then tie the string around the round head screw on the step pulley.

6-  Attach mass hanger to other end of the string. (Use 200 g). 

7- Wind the string around the plotter’s step pulley by rotating the plotter until the mass hanger is raised almost to the smart pulley. Hold the plotter.

8- Click REC button to high recording data and release the plotter. Click the STOP button just before the falling mass reach floor.

9- Run#1 will appear. Measure the diameter of the step pulley using caliper. 

10- Adjust the position of the mass hanger on the string. Attach the hanger so it is high enough on the string that it will not hit the floor at its lowest position. Measure h2 and h1.

11- Click REC and release the plotter allow the mass to reach lower position and then click stop. Repeat several time keeping h1 constant using different mass:100, 150, 200g.

12- Click experiment menu in the menu bar and select RUN#1 data and graph now can be displayed.

13- The maximum speed corresponds to the point whose gravitational potential energy of the falling object reached a minimum and rotational kinetic energy of the plotter reached maximum. 

14- Calculate the rotational kinetic energy of the main plotter. Remember that =v/r where r is the radius of step pulley.

15- Record the maximum linear speed V and maximum rotational kinetic energy for RUN#1.

16- Repeat analysis for all data run by selecting each run from the experiment menu, and fill in the data sheet. Calculate total K.E, the sum of maximum rotational K.E and maximum linear kinetic energy. Calculate PE of falling object.

17- Make percent error and comment on conservation of energy.
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