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Fall 2018
	This experiment uses the Leybold Mechanical Equivalent of Heat Apparatus to allow the transfer of heat energy to a copper calorimeter from a mechanical crank. The energy deposited by turning the crank is calculated and compared to the energy gained by the calorimeter. 
	Part A:
1. Find the effective circumference of the center band of the calorimeter. This is easily achieved as follows. Clamp the apparatus to the left edge of the table with the handle facing away from the table and the row of pin holes on the base of the apparatus lined up with the edge of the table. Connect the copper band to the cord on the 5kg mass. Twist the copper band under itself so the band holds the 5kg mass above the floor and measure the height from the floor to the bottom of the mass. The difference in heights is the effective circumference of the calorimeter. Be sure that the copper band lies flat on the calorimeter as you raise the mass. 
2. Adjust the apparatus for the run. Loop the copper band around the center of the calorimeter so that each loop lies flat in good contact with the surface of the calorimeter. You should be able to get two full circles of the band around it. Connect one end of the band to the cable/string/pin and the other end of the band to the 5kg mass. When the handle is turned clockwise, the mass should raise and lock for the handle hold the entire apparatus at rest with the mass hanging above the floor. When the handle lock is removed and the handle further turned at a smooth slow rate, the mass should rise by the same amount the spring is barely stretched when the smooth slow rate of turning is continued. Be sure to keep the top spring extended by the same amount throughout the 200 turns of the experiment described in part 5. 
3. Determine the mass of the empty calorimeter, the copper band, and the calorimeter filled with water. Begin by using water that is about 6 degrees (Celsius) cooler than room temperature and then repeat the procedure using water that begins 3 degrees below room temperature and again with water that begins at room temperature. You should get a total of three trials with the starting temperature at TR-8, TR-3, and TR, where TR is room temperature. 
4. Determine the initial temperature of the water in the calorimeter using the digital thermometer through a number “0” stopper to keep the water in the calorimeter. 
5. Turn the handle clockwise smoothly and slowly through 300 complete turns. Measure the final temperature of the water + calorimeter. 

Part B: 
1. Determine the heat energy added to the calorimeter under the assumption that no heat energy is lost to the surrounding air, and the entire copper calorimeter and copper band are uniformly heated from the initial temperature to the final temperature. You will need the specific heat of copper and water for this. Use the heat energy transferred, ΔQ=mcΔT, where c is the specific heat of copper (or water). 
2. Determine the mechanical energy put into the system by turning the crank under the assumption that negligible energy is used to heat the bearings of the crank, and that the cable/spring/pin attachment exerts negligible force on the copper band on the top of the apparatus. (Hint:  helps here.)
[bookmark: _GoBack]3. Report the percent disagreement in the values from 1 and 2 above. What are your largest sources of uncertainty? Estimate or calculate values for the largest uncertainties in this experiment. Does your result verify that mechanical energy that is “lost to frictional forces” is actually converted into heat energy? How can you use the three trials at different temperatures to estimate the effect the effects of gaining/losing energy to the air in the room? 


