PHY105

Lab Final

Nov 28, 2000

1. Using an Atwood apparatus the data was collected (found in LabFinal.xls).  The first column is time, the second (No Water) is the speed of the objects as BOTH move through air. The objects at the end of the string were made of the same material which had a density of 7960 kg/m3 and their masses were (m1 = 9.0 g and m2 =12.0 g).

a. what is the ideal acceleration and the measured acceleration for the no water case?

b. what is the frictional force associated with this Atwood apparatus?

2. The Atwood experiment was repeated with the lighter mass starting off at the bottom of a tube of water and the heavier falling through air.  Unfortunately, the speed data was confused with another data set.  Both sets are shown (Water 1 and Water 2). 

a. Plot all three data sets on the same graph and paste it into your Word document.

b. Explain which data set (Water 1 or Water 2) is the reasonable data set for this Atwood apparatus.

3. A car, carA, is equipped with a spring-loaded plunger.  The plunger is compressed and a second car, carB, (container a pig-iron block) is placed next to the plunger.  Both cars are on a track (similar to the last lab).  When the plunger is release the cars move in opposite directions.  Assume the cars and the block all have the same mass.

a. Design an experiment using the Pasco interface that determines the velocity and momentum of each car.  Be specific in describing your apparatus, your set-up and measured values.

b. Assuming the track has some friction, sketch a graph showing the momentum of each car and another graph that shows the speed of each car.  (In each graph label which curve is carA and which is carB)

c. Using the "data" how would you determine the energy in the spring-loaded plunger.

4. The boom below has a mass of 80g, a length of 50 cm and the cable angle with respect to the boom is 37(.  The mass hanging on the end of the boom was varied which caused a change in the cable tension.  Values are on the spreadsheet BOOM.  

a. Make a graph of cable tension vs hanging mass.  Fit this to a straight line and extract the slope and y-intercept.

b. Using only variables (NO NUMBERS) derive the equation which relates cable tension to hanging mass by simply equating clockwise and counterclockwise torques about the boom's hinge.  

c. From your equation find expressions for the y-intercept and for the slope.  Evaluate these theoretical expressions and compare them (calculate percent difference) to part a.
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