Linear Thermal Expansion of Solids
Objective of the experiment:
Study the linear expansion of different solids with temperature.

Find the linear thermal expansion coefficient[image: image2.png]


of different solids.
Principles:
The length of a metal rod [image: image4.png]


varies with temperature.  Three different metal rods will be heated by steam and left to cool while recording the temperature[image: image6.png]


 and its length.
Apparatus:
Steam generator, silicone tubing for connections, clamps,expansion apparatus with dial gauge, thermometer.
Description of the Steam Generator:
 It is made of a pot with a cover that has an opening where a silicone tube can be fixed.  Steam flows to heat up the metal rod, then through another tube to drain in a sink.
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Experiment:
-Fill up the steam generator to two thirds of its volume with water.

-Measure the length of the rod and record the temperature in the Lab[image: image8.png]


.

-Place the rod in the tube and close the ends with the rubber stoppers.
-The rod must be just touching the dial gauge.

-Connect the silicone tubing to the openings at the ends.  One to the steam generator and the other to the sink, for drainage.

-Make sure that the silicone tubing is tight so that steam is trapped. You may need to tighten the clamps.

-Turn on the hot plate and allow water to boil.

-Allow steam to flow until the thermometer reaches about 100 oC and remains at this temperature for a few minutes. Make sure that thermal equilibrium has been reached.
-Swith off the hot plate and record the temperature and the dial reading every [image: image10.png]5°C



 until the temperature of the rod reaches [image: image12.png]30°C



.
-Repeat the experiment for the other two rods following the same steps.

Evaluation and results:
Plot the temperature againist the dial reading.
Find the slope of the graph then find the coefficient of linear expansion [image: image14.png]


.
Precaution: 
Make sure not to touch the equipment or bang the table, since the rod my move during the data taking and that  will make the data invalid.

Becarfull that steam does not escape as it may cause burns.

Prelab Questions:
1-Write an expression for the volume of a rod.
2-Which equation will you be using and why [image: image16.png]L=L,(1+aAf)



 or [image: image18.png]L,(1+ab)



to describe how the length varies with temperature.
3-Describe a way to measure the length of a rod about 0.5 m accurately to at least three significant figures  
Postlab questions:

1-How does linear expansion vary with temperature.
2-From the volume and mass of the rod find the density then identify the material of the rod.
3-From the data you obtained of the density and the coefficient of linear expansion are they consistent.

4-Could you just other ways of identifying these materials or ways to refine our measurements.

Helpful site(Sheet adapted from):
http://www.ld-didactic.de/literatur/hb/e/p2/p2113_e.pdf
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