Physics 4B-Lab 5



Jon Gall (Jon Bassignani and Robert Guinn)

Wednesday, 3:30-6:30 PM

March 29, 2006

Determination of Coefficient of Linear Expansion of Copper

Abstract: Our objective for this lab was to determine the linear expansion coefficient for copper, (. We determined ( to be 1.6x10-5K-1, an 8.24% deviation from the book value of 1.7x10-5K-1. ( is defined as the change in length divided by the original length times the change in temperature, ( = ∆L/(Li*∆T). We began by inserting a copper rod into the coefficient of linear expansion apparatus, CLEA, as outlined in Figure 1. We measured the position of the end of the rod with the micrometer attached to the CLEA. The total length of the rod was measured to be 594 mm along with its temperature of 25.3oC. We then ran cold water through the CLEA and monitored the temperature until it stabilized at 14.7oC. We measured that position of the micrometer again and found that the rod contracted approximately 9.35/100 mm. After that we brought water to a boil by placing a container on a thermal reservoir. The steam from the boiling water was directed through the CLEA and again the temperature was monitored. Once the rod reached 100oC we measured the position of the micrometer again and found that the rod had expanded approximately 76.3/100 mm. This entire process was done a second time with a different copper rod, and all data was recorded in table 1. 

Apparatus: Coefficient of linear expansion apparatus, two metal rods, meter stick, power supply, connecting wires, plastic tubing, hot plate, steam generator, digital thermometer.

Figure 1.
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figure 2, the setup to measure the ntial termpersture.





