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Determining How Rigid A Pole Is.

July 20th we measured the tortional properties of a particular metal rod of various lengths.  The rotational strain of the material can be measured by taking the rotational displacement of the rod, proportionality constant (k), diameter, and length of the rod to solve for the modulus of rigidity for the metal.

The procedure was to take the lengths of the rods and then secure the rods so that the base was able to rotate while the top could not.  A plate with two weights on each end had its mass recorded along with the weights, and was attached to the bottom of the rods to allow simple harmonic motion when the rod was twisted.  Then by counting out ten oscillations while recording the time we tabled the data and solved for the rigidity of the metal.

Our results produced an average value of 3.81 x 10^10 Kg/m∙s^2 which was different from the standard of 3.56 x 10^10 Kg/m∙s^2 by 6.68%.  The difference in result could be from various things in the experiment, such as timing error or a measuring error in measuring length of the rods.  Another possible error could be from clamping the rod too low from the top which would have changed how the rod would have rotated.
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Newton’s Law of Cooling.

July 22nd we measured the cooling of one shiny can compared to one dark can to gain an understanding of Newton’s Law of Cooling.  What Newton’s law states is that “the rate of cooling is proportional to the difference in temperature between the body and its surroundings” where the emmisivity of the container is the most important factor in the container reaching equilibrium with the surrounding environment, and that an average temperature change allows us to find it.

In the experiment we took the room temperature and the temperature of water approaching 90°.  Then fill one black and one shiny can with equal amounts of hot water and hang them.  For 40 minutes we took the temperature of each can in 5 minute intervals, and then used that data to predict what the temperatures would be after 60 minutes of cooling.  

Our predicted values of cooling for the dark can was 49.22° compared to the actual recorded temperature of 48.5°, and for the shiny can the predicted value of 59.17° differed from the actual recorded temperature of 57°.  The difference of temperature for the shiny can will be easy to explain due to the fact that the shiny can started to leak throughout the experiment, but leaked much more rapidly about 35 minutes into the experiment.  But, both temperatures could be more accurately recorded with a digital thermometer instead of mercury ones.

